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CHAPTER I 
INTRODUCTION 
Lack o:f appropriate exercise habits and attitudes, 
plus a highly pressurized comp�titive society, are lead­
ing to an increased obesity problem in the United States. 
Nutritional habits and the :fact that :food is abundant 
aro compounding the obesity problem. Though automation 
can save hours of' physical labor, the body is being denied 
the necessary exercise needed to keep it functioning at 
a level associated with good hea,lth and physical :fitness. 
In 1971, 600,000 Americans will die of heurt disease even 
though many could have avoided the dreaded disease i:f a 
proper diet and· exercise routine had been :followed. Roby 
notes, 
Tho risk o:f a coronary heart attack is two 
to three times higl1er :for the inactive person 
than that of the active, and the chance for 
survivi.ng the first heart attack is also two 
to three times better in those who are active.1 
I • NEED FOR TrIB STUDY 
Statistics related to the causes of death in the 
United States su3ges t that a reasonable leve 1 of physical 
lFredcrick B. Roby and 
f_�i_:-�i tl'!�-�-s- -�ll_q, �:[0) ir;h :f!..._9 ont ro1 
Sanders Co., 1970 , p. 3. 
l 
Russell P. Davis, J�e�P-g_ 
{Philadelphia: W. B. 
fitness is a requ�rement in order t o  survive in a com­
petitively oriented world.213 The four loading causes 
ot death in the United States for 1970 and the number of 
deaths per 100,000 population are as follows:4 
Heart Disease 
Cancer 
Stroke 
Accident s Total 
371.2 
154.8 
104.6 
58.o 
The literature reveals a positive correlation 
between overweight and incidence of certain diseases. 
The number one killer in America, heart disease, counts 
more ot its victims as the weight of ea.ch victim increases. 
This fa.ct becomes obvious from the i'ollol·dng statistics 
which show death rates per 100,000 populace for normal 
weight people, people five t o  14 per-cent overweight, 
2w. Raab, "Degenerative Heart Disease from La.ck 
of Exercise� 1 Proceedings of tho International Symposium 
on Physical Act.ivitY.. and Cardiovascular Heal th (Toronto: 
The Canadian Medical Association Le J·ournal De L 'Associa­
tion Med.icale Ca.nadi�nne, 1967), p p. 811, 812. 
· 
3riauronce E. Moorehouse and Augustus T. Miller, 
P,siology of Exercise (St. Louis: The c. v. Mosby Co.� 
19 9), 1P• 249. 
4n1mportant Causes of Death in the United States", 
Enc
�p
lopedia Americana InternB.'tional Edition (1970) 1 8, 
p. 64'.. 
2 
15 to 24 per-cent ·overweight, and 25 per-cent or greater 
ovarweight.5 
3 
Cause of Death Normal Weight 
5-14% 
Overwei�ht l5-2h% 2 %or more 
All Causes 1027 1215 . 1472 
In order to lose weight, the body must utilize 
more calories than are ingested. On the topic of obesity , 
Roby notes, 
• • •  there has been considerable research 
on the etiology of this problem. While many 
questions still remain unanswered, a strong 
link seems to exist between the sedentary, 
pushbutton character of our culture and the con­
stantly rising incidence of coronary heart 
disease and other .forms of cardiovascular 
disturbance. The circulatory systora of modern 
man has developed an economy deficit as a result 
of his i nfrequent physical exercise, and this 
occurrenco is often a precursor to later health 
problems. The ase-old biological axiom that 
structure demands .function has been ignored 
with the result that premature aging of the 
cardiovascular system is commonly seen, and 
·the small, inefficient •civilization' hearts 
of today's society seem to be morpholog:t.cally 
degenerate.d and functionally inferior whon 
compared with the hearts of physically trained 
perso�. All evidence points to the .fact 
that the condition of the heart and arterial 
walls holds the key to a long and healthy life, 
and what is more important, this .fitness gan 
be altered by means o.f die t and exercise. 
Diet and exercise are the two primary methods 
for reducing and maintaining body weight. An obese 
person must .first change his attitudes in order to 
5L. I. Dublin, A. I. Lotka, and M. Spiegelman, 
' Length of Life· (New York: Ronald Press Co., 1949), 
Table 48, P •  1�5 .  
6Roby , loc. ci t. 
initiate a change ,in nutritional and exercise pattern.s. 
In most cases, attitudes have allowed the original 
deterioration. 
·
woodall7 and Conroy8 have stated that 
· jogging programs for t.he obese subjects in their case 
studies appeared to bring about attitude changes .(though 
these changes were not objectively measured) in several 
areas; primarily areas related to improved self­
confidence am· s.e.l.f-ima.ge • . 
This study was undertaken with the idea of 
closely .following the physical changes and associated 
psychological changes that accompany a jogging program 
for an obese subject. Two studies referred to in the 
preceding paragraph by Woodall and Conroy were of this 
n ature and had been per.formed at Eastern Illinois Univer­
sity with emphasis on'measuring the physiological affects 
o.f jogging on an obese individual. The general con­
sensus was that :further research was needed to supple­
me_nt the limited knowledge of the effects of exercise 
on the physiological an:l especially the psychological 
parameters of obese persons. 
(,: This study differs .from the two previously 
mentioned, by object�vely measuring the psychological 
/fn€erview with M. T. Woodall, Director of 
Physical Education Research Laboratory, Eastern Illinois 
University, personal intervie w, February 9, 1971. 
8Interview with Michael J. Conroy, Instructor 
of Physical Education, Buzzard Laboratory School, Easter n  
Illinois University, personal interview, February 91 1971. 
4 
attit�des of the subject before and after the completion 
' 
of a 12-week progressive jogging program. 
II. PURPOSE OF THE S1'UDY 
The purpose of the study was to investigate th� 
effects of a 12-week progressive jogging program on 
basal metabolism, anthropometric measurements, circulo­
respiratory functions, performance measurements, and 
psycliologica1 attitudes of an obese subject. 
III• DE!t1INI1.rION OF TERNS 
The following terms are defined with the inter­
pretation used by the writer: 
Aerobic. "The degree of physiological 
capacity to obtain and transport the oxygen 
necessary for biological oxidation to provide 9 
the energy requirements of physical activity." 
Fartlek• "A non-regimented, •free spiri t1 
form of endurance training which encourages 
participants ro run in whatever manner they 
feel is appropriate. Normally done cross­
country and untimed; participants run at 1'ast 
paces for awhile and then slower paces, as 
directed by their own inclina tions. 010 
Obesitt. 11A relative degree of accumulated 
!"at. Pfiys ologi cally ob esity is the result�· of 
any abno1 .. mal acctmrulation of fat, and in every 
case is the result of a caloric intake which is 
in excess of caloric expendi t-ure. nll An o bese 
person has qualities associated with an endomorph 
body type which are roundness, soft, flabby 
tissue, and physical weakness. 
9Roby, op. cit., p. 107. 
lOibid. 
llibid., P• 108. 
5. 
IV• LIMITATIONS OF THE STUDY 
' 
Sk1nfol4 measurements are of questionable 
reliability and thus the per--cent of body fat is not 
t o  be considered an ext remely precise measu rement. 
!he results of a case s tudy with one subject 
should not be used as the basis f o r  generalizations 
about a populace. 
Very few valid attitude scale s  exist which 
measure changes t h at might take p lace in minimal time 
periods. 
6 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
Physical fitness is a very broad and relative 
term. Many persons assess physical fitnes s by an 
individual's appearance,  while others use strength of  
skeletal muscles , efficiency of the body at rest, an:l 
ability of the circulore spir atory sys .. tem to adjust to 
d11'ferent levels of exercis e and stress. 
_Many generalizations are made about "feeling 
better" aftor exercising or improvement in one's physical 
condition. How ever very few studies have concentrated 
on objectively measuring the altering of attitudes 
through exerci.s e and improved phys ical fitness.  
Tho related literature pertaining to the phys ical 
and ps ychological . effects brought about in othor exercis ing 
prograras for obes e  subj ects are reviewed in two areas . 
The first area i s  associated with the physical changes 
(anthropometr�c , circulores piratory, and performance 
para.meters) brought about· by regular progress ive training. 
Because physical fitness in its broadest scope encom­
passes both the mind and body, the second area deals 
with e xercis e and its effect on the subject's psychological 
attitudes . 
7 
8 
Due to a lack of literature specifically researching 
the physiological and p sychological effects of exercise on 
obeRe individtlals, the Hriter chose some research studies 
which used untrained middle-aged individuals as subjects. 
These untrained rniddle-aged individuals, tend to respond 
to progressive training in a manner similar to obess 
1°ndividuals. Literature pertaining to physical changes 
is mor� plentiful thon literature related to psychological 
chanGes, but both areas lack res care h with obos e individuals 
as subjects. 
I. EXERCISE AHD PHYSIOLOGICAL PARAMETERS 
�e following literature reports some of the 
a nthropometr•ic, circulor·ospiratory, and performanco changes 
brought. about throuBh exercise programs. 
Exercise and Anthron���tri�j)hang_,e� 
Pollock et al,1 studied 19 volunteer men with a 
mean age of 32.5 years e.nd randomly assigned them to one 
of two experinental groups . Group I oxerc ised two days 
per week, and Group II exerc ised four days per week for 
20 weoks. '!he exercj.se sessions were 30 m:lnutes in d ura-
tion and consisted of contirruous walking, jogging, o r  
runni!'lg. Body composition values remained relatively 
11-Ii�hael L. Po llock, ThoIUc'l.s K. Cureton, and Leonurd 
Greninger, "Ef'.fects of Frequenc y oi' Tr·alninG on Working 
Capacity, Cardiovascular Functio n, and Body Composition of 
Adult Hen," Hedicine and Science in S r.:iorts , I (June, 1969), 
pp. 70-72. 
9 
cons tant for Group I, but improved significantly for 
Group II. Group II decreased s ignificantly in total body 
weight, per-cent body fat, and the sum of six skinfold 
measures. 
Wilmore, et al, 2 used 55 subjects from 17 to 59 
years of aga·and researched the effects of a three day 
' 
per week, 10-week j ogging program. The mean per-cent of 
body fat changed from 18.9 per-cent in the week prior t o  
the s tart o f  the j ogging program to 17.8 per-cent in the 
final week of the program. Decreases were found in all 
the anthropometric measurements. Two circumference measure-
ments of the abdomen area showed decreases of 2.34 and 
1.46 millimeters. Seven skinfold measurements all showed 
decreases , but only four of the skinfolds (scapula, chest, 
mid-axillary, and thigh) s howed s ignificant decreases at 
the . OS level. 
Moody, et al, 3 s tudied changes in body weight and 
sk1nfold thickness following a moderate j ogging and walking 
exerci s e  program for 11 overweight college women. During 
the s tudy, body weights and 12 skinfolds decreased s ignifi-
c 
cantly. Calculations based on loss in body weight and 
2J ack H. Wilmore, J. Royce,
· 
Robert N. Girandola, 
Frank I. Katch, and Victor L. Katch, "Body Composition 
Changes with a 10-week Program or Jogging, n :Medicine and 
Science in Suorts, II ( Fall, 1970 ) ,  pp. 113-!17. . 
3n. L. Moody, J. Kollias, and E. R. Bunskirk, "The 
Effec t  of a Moderate Exercise Program on Body Weight and 
Skinfol.d Thickness in Overweight College Women, 11 Medicine 
and Science in Sports , I (June, 1969 ) , pp. 75-80. 
10 
skinf'old thickness' showed a decrease in total body fat. 
The moan weight _loss or the 11 subjects was 2.40 kilograms, 
ranging from 0.9 to 4.3 kilograms, while the mean difference 
in skinfolds decreased 7.50 millimeters, ranging from 5.2 
to 10.2 millimoters. 
Dempsey
4 
u sed six obese male subjects to note 
anthropometric changes related to an 18-week vigorous 
physical oxercise progrmn. The 18- week program consisted 
of eight weeks of daily training, decreased or normal 
activity for five weeks, and finally five weeks of daily 
training. The results of the study showed that moan body 
weight decreased 12.30 pounds, mean per-cent body fat 
decreased 6.5 per-cent, mean skinf'old fat decreased 79.85 
millimeters, and mean abdominal girth decreased one inch. 
Exercise and Circulorespiratory Changes 
The literature related to the effects of endurance 
training on tho circulorespiratory system included w ide 
variations in design with walking, jogging, and cycling 
5 
being studied most frequently. Karvonen, et al, states 
a heart rate of 135 to 150 beats per minute (BPM) was the 
minimal intensity level needed to elicit an improvement 
4Jerry A. Dempsey, "Anthropometrical Observations 
on Obese and Nonobose Young 'Men Undergoing a Program of 
Vigorous Physical Exercise," Research Quarterly, X:X.XV 
(October, 1964), PP• 277, 282. 
Sr.1. Kar vonen, K. Kentala, and O. Muslala, "The 
Effects of Training on Heart Rates: A Longitudinal Study, n 
American Medicine Experimental Biology, XXXV (1957), 
PP• 307-315. 
11 
in eirculorespiratory .function. Cooper6 stated that he.art 
rates must be a� 150 B� for a period of .five minutes be.fore 
any circuiorespiratory conditfoning takes place. Regardless 
or the vehicle used .for training, improvement in circulo­
respira tory function was related to duration, intensity ,  
and frequency or trai ning.7 
At a recent s ymposium on coronary heart disease� 
8 
Hellers tein and Ford reported that the circulatory 
function o.f patients with coronary heart disease as well 
as that of normal. coronary prone subjects could be improved 
by following a physical training program. The inauguration 
o.f a program des�gned to prevent the appearance of coronary 
disease in coronary-prone subjects or prevent the pro­
gression or the disease process in subjects all ready 
af.flicted had been based on the concept that mos t coronary 
risk factors can be readily identi.fied and modified, and 
that physical conditioning improves ci rculorespiratory 
function. Sus ta1.ned physical condi tioning is ass ociated 
with the following: greater longevity; lower general 
mortali ty and lower morbidity rates in �hysica11Y active 
patients with c oI10nary diseas e as compared to those who 
6Kenneth R. Cooper, Aerobics (New York: M. Evans 
and Company, 1968), P •  23. 
7 . Pollock, loc. cit. 
8Herma.n K .• Hellers tein, and Amas a B. Ford, "Com­
prehensive Care of the Coronary Patient," Symoosi.um on 
Co.ronary Heart Disease ,  edited by Hermann L. Blumgart 
(New York: Tho American Heart Asso ciation, 1961) 1 
p. 147-J.48. 
12 
were inactive; slo\.Jer pulse rates during performance of 
emotionally charged and low caloric body work; and greater 
development of collateral circulation; .lesser atheroscleresis 
in those whose diets were heavy in cholesterol concentration. 
The quantity and quality of life improved for pos t-ini'ar�-
tion patients who participated in a progressive program 
that el!1phas i zed physical reconditioning. 
Ribisl9 examined the effects of a five-month 
endurance training proerara upon the maximal oxygen uptake 
and related circulorespiratory .function of 15 sedentary, 
middle-aged men {mean age--l+0.2 years). After five months 
. . 
of endurance training, substantial improvements in per-
fonnanco occurred. The rraximal oxygen uptake improved 
signi.fica.n tly (P < .Ol) .from 40.12 to l�.5.54 milliters 
per kilogram per minute, indicative o.f increased aerobic 
capacity. Other s ieni:ficant improvements ( P < .Ol) were 
a 13.9 liter per minute increaso in maximum pulmonary 
�entilation, and an increase o.f 2.13 milliliters per beat 
in maximal oxygen pulse. 
Oscai10 investigated the in:fluence o:r 16 weeks o:f 
physical training, wr..ich consisted o:r running 30 minutes 
per session and covering at least three miles per � ession, 
9p. Ribisl, 11E:ffects o:f Training Upon the Naximal 
Oxygen Intake of Hiddle-Age Hen11 (unpublished Doctor 1 s 
dissertation, University of Illinois, 1967), pp. 95-101, 182. 
lOL. Oscai, 11Influence of Physical Training on Total 
Blood Volume as Related to Selected Phy�ical Fitness and 
Body Composition Parameters" (unpublished Doctor's · 
dissertation, University of Illi nois, 1967), pp. 131-136. 
13 
on· the total blood .volume of 14 men, 27 to 64 years of age. 
Each subject completed 47 training sessions by running 
three d ays per week. Beart rates durj.ng the training 
sessions ranged from 60 to 85 per-cent of maximal heart 
rate. Naximal oxygen uptake expressed in liters per 
minute and milliliters per kilogram per minute shm�ed 
increases of 18 per-cont and 21 per-cont respectively 
(P < .05). 
Dempsey et ai , 11 selected circulorespiratory 
.. 
responses of 14 obese and 14 normal, healthy, sedentary 
males 18 to )0 y ears of aGe, and compared the two groups' 
results with s pacific reference to nhys iological coR t of 
performing identical intensities of work on the bicycle 
ereometer and the capacity of the oxygen transport system 
durine maxima.J. work. All obese subjects were excessively 
fat6 greater than 110 kilograms, and had had a weight 
problem since childhood . The obese groups had signifi-
c.an tly greater means on all measurements of pulmonary 
ventilation and circulatory function undor resting con­
ditions and steady-s'tate subma.ximal exercise, with the 
exception of diastolic blood pressure and tidal volume 
in stead y-state exercise. Oxygen uptake and carbon 
llJerry A Dempsey, w. Redd.an, B. Balko, and 
J .  Rankin , 11Work Capacity Determinants and Physiologic 
Cost of U eid'l t Supported Work in Obesity 1" !f o�.:i;:na� .�J 
Applied Ph:[siology, XXI (November, 1966), pp. 181�1820. 
. 
dioxide production increased in a positive linear direction 
with work intensity in both groups with the obese main­
taining consistently higher levels as the work load 
increased. The range of values of the obese group under 
all conditions was greater and approximately twice that 
of the control group during subnaximal work. The obese 
group increased their pulmonary ventilation, oxygen con-
sumption, and.breathing frequency at a faster rate in 
the transition from rest to exercise. Oxygen available 
per kilogram of body weight decrea,sed significantly as 
obesity increased. The grossly obese pe1�son perf'ormed 
a routine task of a weight supported nature at a greater 
physiological cost than the normal person, but the obese 
person possessed a capacity f'or energy expenditure which 
was less than that of a normal person. 
Sprynarove and Parizkova12 studied seven obese 
11 year olds during a seven-week dietary and regular 
exercise pr ograrn. The boys attended a camp which insti­
tutod a caloric intake of' 1700 kilocalories per day 
combined with daily physical exercise and walkipg. The 
subjects were weighed and maximum oxygen consumption and 
lean body mass were de·terroined before and after the camp 
routine. It was found that a si8nificant decrease in 
12 Stepanka Sprynarova, and Iona Parizkova, 
"Changes in the Aerobic Capacity and Body Consumption in 
Obeso Boys after Reduction, 11 Journal O.f._fil?J?.lied i:E-1..siol2_g.I, 
XX (September, 1965),pp. 934-937. 
body weight had taken place. The reduction in body weight 
was in the adipose tissue along with a small reduction 
in lean body mass. The circulorespiratory function 
expressed in values of maximum oxygen consumption per 
kilogram of body weight declined s igru.ficantly after the 
stay in camp. However, the use of the maximum oxygen 
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consumption per kilogram of body weight and decrease 
calculated per kilogram of lean body mass were not signifi-
cant. The decrease in maximum oxygen consumption in 
.. 
these subjects was not consj.dered due to deteriorated 
circulorespiratory function, but to changes in body 
composition. The reas ons for rejecting the idea of 
decreased circuloresp1ratory function were that the maxi­
mum oxygen available for moving a unit of body weight 
did not decrease, the loss of body weight made the exer­
cise on the treadmill at the same rate easier, and the 
highest oxygen pulse value found during the first and 
second measurement did not differ s ignificantly. 
Pollock1 3  used 19 men between 28 and 39 years or 
age to measure the effect of frequency of training on 
. & 
maximum oxygen uptake, maximum pulmonary ventilation, 
maximal oxygen pulse, and two-mile run times. The men 
were ass igned randomly to two groups. Group I exercised 
l3Michael Lee Pollock, "Effects of' Frequency of 
Training on Working Capacity, Body Composi tion, and Circulo­
Respiratory Measures 11 (unpublished Doctor•s dissertation, 
University of Illinois, 1967 ) ,  pp. 32-35, 88. 
two days per week, and Group II four days per week for 
20-weeks. A control group of eight sedentary men, Group III, 
did not differ significantly from start to finish of the 
20-week period in working capacity or circulorespiratory 
measures, but body composition seemed to deteriorate 
during the control period. During this same 20-week 
period the experimental groups improved significantly in 
all working capacity and circulorespiratory variables 
as shown by a 17 per-cent increase in maximal oxygen 
4 
uptake for Group I and a 35 per-cent increase in maximal 
oxygen uptake for Group II. Maximal pulmonary ventilation 
for Group I increased lJ.6 liters per minute and for 
Group II 13.7 liters per minute. The oxygen pulse 
increased 3.2 milliliters per beat and 5.2 milliliters 
per beat for Groups I and II respectively. A heart rate 
response to a treadmill test of six miles per hour up a 
five per-cent grade for five minutes was administered to 
evaluate changes in circulorespiratory function. Both 
experimenta1 groups improved significantly in the rest, 
exercise, and recovery heart rates. The decreased heart 
0 
rate values ranged from four beats per minute during the 
run to 9.6 beats per minute during recovery for Group I. 
Group II1s range was from 11.J beats per minute during 
the run to 9.6 beats per minute in recovery. 
Exercise and Performance Ability 
All the literature reviewed showed improved per­
formance ability in the type of evaluative test selecte d 
by the investigator. The tool used most frequently in 
the literature to evaluate a subject's aerobic capacity 
was the two mile run and/or walk for time . 
14 15 16 Pollock , Ribisl , and Oscai , used the two 
mile run for time in their studies to measure the effects 
of their various training programs on the performance 
ability of their s ubjects . All three authors reported 
a decrease in the length of time taken by their subjects 
to cover the two mile distance . Pollock reported a 148. 7  
second mean improvement in the eleven subjects jogging 
two days per week for a one and a half hour sess ion, and 
a 186. 3 second mean improvement for eight subjects 
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jogging four days per week for an hour and a half each 
session. Ribis l reported a 180.7 second mean improvement 
after five months of training in his subjects . Oscai 
reported a 141 . 0  s econd mean improvement in his subj ects . 
l4rbid. 
15Rib1s l, loc. cit. 
16L. Oscai, 0Ini'luence of Physical Training on 
Total Blood Volume as Related to Selected Phys ical Fitness 
and Body Composition Parameters 11 (unpublished Doc tor •s 
diss ertation, Univers ity of Illinois , 1967 ) ,  p .  134 .  
Pollock et ai
17
, in an earlier study, used 
30 minute training ses sions and reported significant 
improvements on a two mile performance run in his subjects. 
Conroy18, used the two mile run and/or walk for 
time t o  indirectly evaluate his obese subject's aerobic 
capacity a t  four different times during the 10-week 
jogging and running program. All four evaluative days 
showed a decrease in the amount of time it took the 
subJect to cover the two mile distance. In the same 
study, a JO-minute run and/or walk for distance were 
used on four occasions and the subject increased the 
distance covered for each succeeding run, thus apparently 
demonstrating increased aerobic capacity. 
II. EXERCISE AND PSYCHOLOGICAL PARAMETERS 
There are many generalizations about 0feeling 
better" after a vigorous physical training session. 
However, there is very little research to scientifically 
substanstiate why this sensation is present for some 
peop1e after physical exertion. The link between physi-
� 
cal exercise and its affect on psychological attitudes 
needs extensive researching. 
l7Michael L. Pollock, Thomas K. Cureton, and 
Leonard Greninger, 11F...fi'ects of J?requency of Training on 
Working Capacity, Cardio-Vascular Function, and Body Com­
pos�tion of Adult Men," P• 71. 
18Michael J. Conroy, "The Ef'fects of a Ten Week 
Jogging and Running Progr�"Tl on an O bese Subject" (unpub­
lished Master's thesis, Eastern Illinois University, 1971), 
pp. 59-61. 
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Brunner19 'administered The Adjective Checklist (AGL) 
to 30 adult m al�s who exercised regularly and 30 sedentary 
adult males. The regular exercise group di.f.fered s ignif'i­
cantly .from the sedentary group. The results showed that 
the eight scales o.f the ACL revealed more extroverted 
' ' 
traits among the participants and more introverted traits 
among the non-participants when intergroup comparisons 
were made. 
20 An investigation by Harris , researched why 
some men chose to be active and others chose to be seden-
tary. In addition the study attempted to measure changes 
in attitudes toward physical activity in those men who 
were sedentary but who, during the study, had exercised 
regtilarly for one year. The study employed 167 sedentary 
males, hal.f o.f whom were assigned to a daily exercise 
program consisting o.f one hour, three times per week. 
The remainder o.f the subjects formed a control group 
that did not per.form any planned exercises. The attitudes 
or the formerly sedentary men, who were made active by 
the program, approached those held by the men who were 
voluntarily active. The study concluded t�at a program 
or regular exercise may be introduced into the lives of 
19B. c. Brunner, "Personality and Motivating 
Factors Inf'luencing Adult Participation in Vigorous Physical 
Activity", Research Quarterly, XXXX (October, 1969), P• 464. 
20norothy V. Harris, "Physical Activity History 
and A tti t\tdes of" Middle-Aged Men, II Medicine and Science 
¥t Sports, II (Winter, 1970), pp. 203-208. 
20 
middle-aged men arid produce measurable changes in attitudes 
toward exercise. The observed changes were primarily 
with perception or the physiological values or exercise 
and in the subjects• confidence of being physically 
capable of adaptin3 to the demands of the physical activity. 
On the topic or depression, Morgan, et ai21, and 
Hellerstein, et ai22, summarized their studies on depres-
sion by generalizing that depressed adult males could 
experience a signi:ficant reduction in depression :following 
a period of exercise and that non-deprossed males repor ted 
they f'elt better f'ollowing a like period of exercise. 
Morgan, also noted that 8.5 per cent or his subjects stated 
they .felt better as a result of the exer>cise program and 
volunteered to participate in subsequent exercise studies. 
He also concluded the study with the idea that the 
depressed state was apparently the anti-thesis of' the 
reeling better sensation reported by subjects following 
physical exercise programs. 
2lwilliam P. Morgan, John A. Roberts, Frank R. 
Brand, and Adrian D. Feinerman, "Psychological Effect o:f 
Chronic Physical Activity," Medicine and Science in Sports, 
II (1970), PP• 213-217. 
22Herman K. He1lerstein, T.  R. Hornsten, Alberto N. 
Goldbarg, A. Burlando, E. Freidman, and E. Hirsch, 11The 
Influence or Active Conditioning Upon Subjects with 
Coronary Artery Disease11 , Proceedi_ngs of the International_ 
�sium on Physical Activity and Cardiovascul�e.alth, 
VIC (Toronto: Canadia.i1 Medical Association, March 25, 1967). 
21 
Ponzo23 us'ed himself' as the subject and researched 
the possible ch8:nges ·in personality which took place on a 
�IMPI pro-training and post-training test. The pre- and 
post-test MMPI 's were separated by an eight week endurance 
training program. The MMPI showed no changes in Ponzo 1 s 
personality from the pre-test to post-test period. However, 
due to a second personality test, Edward's Personal 
Prefe1"ence Schedule N!=inual, he concluded that the basic 
change was an increase in self-confidence. 
Tillman24 adminis tared the AAHPER Youth Fitness 
Test to 386 high school junior and senior boys. Tl� 63 
boys who finished in the upper 1.5-per-cent on the test 
were then compared, by use of a battery of three person­
ality tests, to the 50 boys who ranked in the lower 15 per­
cent of the group. Significant personality differences 
were found based on the scores from the three personality 
tests used, which were the Allport1s A-S Reaction Study, 
Cattell's Sixteen Personality Factor Questionnaire, and 
the K�der Preference Record-Form c. 
The upper 15 per-cent physical fitness group bad 
a significantly higher ascendance rating on the A-S 
Reaction Study test ·than did the lower 15-per-cent group 
23zander Ponzo, "The Effects of a Mile Run Training 
Program on Selected Aspects of the Health of a Young Man" 1 
(unpublished Master's thesis, University of Illinois, 1963), 
p. 85. . 
24K. Tillman, "Relationship Between Physical Fit­
ness and Selected Personality Traits", Research Quarterl:t:, 
XXXVI (December, 1965), pp. 485-488. 
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on the original tes t .  I t  has been .found that an increase 
in age at the high school level will be accompani ed by an 
increased a s c endance .  The two physical .fitness groups 
differed on s even o.f the ten scores of the Kruder Preference 
Record-Form c .  Tb.a upper group expressed a greater pref­
erence .for outdoor activities, more of a s ocial s ervice 
interes t ,  and al.s o ranked higher on the scientific and 
mechanical scores . The lower physical .fitne s s  group 
s cored s ignifi cantly higher on computational, mus i cal and 
clerical s c ores . The group that ranlced i n  the upper 15 
per-cent on the phys ical .fitne s s  test was found to exhibit 
more dominance, was more extroverted, and was more s oc i ally 
oriented than thos e of the lower group. The 50 subjects 
who were in the 1ower 15 per-cent of the .fi tness tes t 
were then divided into two experimental groups of 26 and 
24 boys . The group of boys who were ass igned to the f ir s t  
hour class became the experimental group and took part 
in a s t renuous phys ical .fitness program adminis tered by 
the author in lieu of their regular phys ical education 
class . The other group became the cont�ol group and took 
pa.rt in the daily phys ical education program. Nine 
months later, the s e  two groups were again tested on the 
same physi c al .fi tne s s  and pers onal i ty tests . The cbanges 
in phys ical .fitness were then s tatis tically examined by 
use of the � test on each variable .  
In a com:parison of the experimental and control 
group or th"e lower 15 per-cent group, the expe rimental 
23 
group improved their physical fitne ss significantly more 
than did the co�trol group i n  the regular physical e ducation 
clas s .  The experimental group improved 21.67 per-centile s ,  
while the c ontrol. group improved only 3.85 per-cent ile s .  
Thus till.man concluded that bas e d  on his s tudies results , 
the psychological. fac tors of the personality trait of an 
individual did not s how s ignificant change as phys ical 
fitness improved. 
II. SUMMARY 
Based on the related res earch, it may be summized 
that physi.ological changes do take place ,  and in a positive 
direction, when obese and middle aged .i ndividual s follow a 
progressive training program. Also, the f eeling of depres­
sion s e emingly improved in many individuals who often 
expre s s ed feeling better after physical exertion, and that 
this feeling appeared to be the antithes is of depression. 
It would s eem that s i nce attitudes are complex variables 
and very difficu l t  to measure on any available ins trument, 
the idea of measuring change in attitudes from one tes t 
,,. 
to another compounds the difficulty. However, such 
attitudinal research · is needed and should prove t o  be 
valuable in helping the obese and all physically unfit 
persons attain the des irable respons e s  from a training 
program. 
CHAPTER III 
METHODOLOGY 
�e purpose of the s tudy \-las to investigate the 
effec ts of a 12-week progress ive jogging program on 
basal metabolism, anthropometric me asurements , circulo­
respiratory !"unction, pe rformance measurements , and 
psychological attitudes of an obese subject. Food 
intake was recorded daily by the subject. 
I. SUBJECT 
D. H. , a llll.le Caucasian, 28. 3  years of age and 
a junior at Eas tern Illinois University, was the subject 
of this inves tigation. His weight on the first day of 
the s tudy was 109.09 kilograms ( 240 pounds ) and his 
height was 181 centimeters (5  feet 11 3/l� inches ) .  
Background 
D .  H. attended a one room s chool for grades 
four through s even and recalls that peer group pressure 
forced him to play catcher on the school 's  softball 
team s ince so few boys attended the school. His first 
cons cious awareness of bis obesity was in the e ighth 
grade when he moved from the country school into a 
larger s chool system. In tho eighth grade D .  H .  recalls 
being f'ive :feet :four inches and weighing J.40 pounds . 
24 
In 1960, �hen D .  H. graduated from high school 
at the age of 18, he. was five feet s ix inches and 
weighed 190 pounds. He vividly recalls not purchasing 
any senior pictures because or his s i ze and also due 
to a lack of masculine physical characteris tic s .  
At his mothe r ' s  request i n  May, 1961, he made 
an appointme nt wi th a local physician to inquire about 
his lack of masculine characteris tic s .  The doctor 
ins tituted a program of supplementing the male hormones 
by means or injection. By May, 1962, D.  H. had grown 
to a height of six feet but weighed only 1.50 pounis . 
D. H. left home to work in another c ity, and 
in December, 1963, on his 21s t birthday, he weighed 
160 pounds and his he1gpt remained the s ame .  
From 1963 through 1966, D. H. • s  height increased 
to six feet one inch while his weight remained a t  
160 pounds. 
In 1966, D. H .  reque s ted a job trans fer to 
another midwestern ci ty .  By March, 1968, working the 
night shift and ea ting when he des ired, D .  H. ' s  weight 
increased to 23.5 pou nd s .  This led to a s elf-impos ed 
one meal per week diet and e ventually caused him to 
quit his job and return home. 
In September, 1968, D. H. enrolled in a junior 
college, and while livi ng at home and commuting to 
school for two years , hi� weight increased f rom 230 pounds 
2.5 
to 253 pounds . During the sumroor of 1970, at age 27 he 
� 
reduced to a weight of 24.S pounds by dietary IrB ans. In 
January, �971, as a 28 year old Eastern Illinois Univer­
sity student, and at a weight of 240 pounds he contac ted 
the J.1en 1 s  Phys ical Edoo ation Department and volunteered 
to be a subj e c t  �n a 12-week progres s ive jogging program, 
which began on February 15, 1971. 
Motivating Factors 
In a moment of depre ss ion the subject was 
motivated to attempt to do some thing about his obesity 
problem. Three primary i'actors c an be si ngled out as 
. having caused the depr e s s ion whi ch motivated n. H .  to 
volunte er for the progres sive t raining program. D. H .  
had beco� dis couraged rrom trying nume rous diets 
prescribed by phys.icians a nd himself s ince his eighth 
grade year. A s econd reason was pe rs onal appearanc e .  
D H. became depre s s ed when he pur chased ne w  clothes 
becau s e  of their s i ze and also because of his phys ique . 
The purchas ing or clothes c alled attention to his con­
tinually increasing body s ize. The third reason was a 
·realization i'or a need of direction in methods of weight 
reduction other than die ting. As n. H. s tated, "I really 
nev e r gave exercis e a chanc e .  It was always for someone 
else to do, I 1 d  jus t s hrug my s houlders and walk away. " 1 
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!Statement by n .  H . ,  personal interview I May 14, 1 971. 
II. MEAS UREHENTS 
The rive evaluative tools used to ascertain the 
respons e .  or D.  H. to the training program were : basal 
metabolism ( B .  M. R. ) ,  anthropometric measurements 
(A. M . )  1 circulores piratory f'unctions (DR) , perforimnce 
runs , and ps ychological attitude ( PA) tests . The 
following informal table dif'f erentiates between the 
tes ting periods ( T1 , T2 , T3, • • • T7
) ,  an:J. gives the 
dates or the tes ting pe riods , as well as s howing 'Which 
tests were administered. The pe rformance runs are not 
shown below, as they appear more frequently throughout 
the s tudy. 
B. M. R. A. M. CR. PA. 
'1 (February 11 -16) x x x x 
'2 (February 23)  x 
'3 
(March 9 )  x 
\ (March 24) x x 
'5 
(April 6) x 
_!6 (April 2 3) rx 
� (May 4-6, 10, . 12) x x x x 
2 7 
In · addition, daily rood intakes were recorded by the sub ject. 
Basal Metabolic Rate 
The basal rra tabolic rate was ascertained three 
times during the s tudy a t  T1, T4, and T7 • A clos ed-
circuit 13.5 lite� res pirometer was the tool used to 
measure the basal metabolic rate of the subject. D. H. 
had at leas t e ight hours sleep the night prior to the 
tes t  and fasted for 14 hours prior to each examination. 
The subject ro de in an automobile to the testing labora­
tory and rested i n  a prone pos ition for 1 0  minut es prior 
t·o s tarting the basal metabolic tes t .  D .  H. was ini'orme d 
of the procedure to be us ed prior to the tes t  and was 
told t o  relax and not to concentrate on his breathing. 
He was told to lie quietly on a cot, .. and to keep his 
mouth tightly s ealed around the mou th pie c e .  The subject 
was made as comfortable as possible tak ing into consid­
eration the room temperature .  One hund!'ed pe r  c ent 
oxygen was used to flush the res piroma ter bell. After 
sufficient f'lushings , the bell was filled appr oximately 
three-fourths full of oxygen .  In the closed c ircuit 
respi:rometer expired air pas sed through the soda lime 
canis ter, which abs orbed the carbon dioxide, a nd thus 
allowed th e  s ub j e c t  to rebreathe his own expired air 
with pure oxygen added and c arbon dioxide removed. D. H. 
was allowed t o  acquaint himself with the mouthpiece by 
�reatJ:ting through i t  several times until he felt c omf or­
tabl e .  A nos e cl�p was put in place, a s terilized rubber 
mouthpiece was a ttached to the Otis -Uclcerrow valve, 
which was attached to the inhalation and exhalation hos es 
leading to and from the Collins 1 3.5 li ter respirometer. 
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1!1.e kymograpb pen �as set in place �gain.st the paper 
and when the subject appeared to be relaxed and breathing 
normally, . the speed of the kymograph was set a t · 32 mil­
lime to·rs per minute and the 10 minute basal metabolic 
me asurement was begun. 
Anthropometric Measuremonts 
Girth measurements. Eight girth measuroments 
wore obtained a t  T1, T4, and T7 using a two-meter Lufkin 
anthropometric tape wi th spring ten sion cylinder extenied 
.. 
to . 2S inch of ten� ion. Table I doscrl.bes the area, 
specific locati9n, an1 procedure used to obtain the e ight 
girth measurements during the testing periods. The 
circum:rerence of each girth was measured to the nearest 
O. l centimeter. 
Width measurements. With tho subject in a 
stan ding anatomical position, three width na asure men ts 
were determined by means of anthropometric calipers. 
The width and depth measurements were recorded when the 
movable ond of the caliper made the slightes t c on tact 
with the subjec t ' s  body surface after normal expiration .  
t: 
Each measurement was obtained three times in succession, 
be�ore advancing to the next measure ment . In measuring 
the shoulder �idth, the fixed and movable arm of the 
instrument was placed one inch below the inferior most 
part of the acromium process of the scapulae and the 
measurement was taken from a posterior position. The 
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AREA 
Neck 
Right 
Upper Arm 
Chest 
Right 
Lower Arm 
Abdomen 
Hip 
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TABLE I 
AREA, S PECIFIC LOCATION, AND PROCEDUR ES 
USED IN OBTAINING GIRTH MEASUREHEN 'IS 
SPECIFIC LOCATION 
Tape crossing hyoid. 
S i.x inches above 
olecranon proce s s .  
Level with inferior 
mos t part or xiphoid. 
Two inches below 
olec ranon process.  
Tape level with umbilicus . 
Tape level wi th point two 
inches below umbilicus . 
PROCEDURE 
S tanding--relaxed. 
Arm hanging s traight-­
relaxed--palm toward 
medial line of body. 
Standing--relaxed-­
end of normal 
respiration. 
Arm hanging s traight-­
relaxed--palm toward 
medial line of body. 
S tanding--relaxed-­
end or normal 
expiration. 
S tanding--relaxed. 
Right thigh Nine inches above superior S tanding--relaxed. 
most part of pa. tella. ,,. 
Right call Five inches below base of 
patella. 
S tanding--relaxed. 
width of the hip was determined with the use of the s ame 
wooden br?:'.dth caliper; the measurement was take n from 
an anterior position, the c aliper level with the umbilicus . 
The ches t width was roo asured from an anterior posi tion, 
the caliper at nipple level. 
Depth measurena nts . The depth of the che s t  was 
obtained by use of a che s t  depth caliper. The measure­
ment was made by placing the ins trument level with an 
imaginary line ci rcumventing the body and dividing the 
center-mos t part of the nipples . The anterior point of 
the caliper was located at the intersection of the 
imaginary line cross ing the mid-point of the s ternum. 
The pos teri or point of the caliper was located at the 
inters ec tion of the imaginary line and the mid-point 
of the spina1 column. 
Skinfold measurements . The zoo asurements of the 
nine s kinfo1ds ani the procedures for obtaining each 
skin.fold are lis ted in Table II . Skinfold measurements 
were taken using the procedures and re commendations s e t  
forth by Consolazio, Johns on, and Pecora. 2 Th�· skinfold 
measurements were taken on the subjec t ' s  right s ide using 
a Lange Skin:fold Cal iper arrl were recorded to the neare s t  
2Frao1c Consolazio, Robert John.�on, and Louis 
Pecora, Ph s i olo ical Measurements and Metabolic Func tions 
in Man New York: McGraw-H Boo 9 3 1 pp. 3 0 -
304. 
TABLE II 
AREA, S PECIFIC LOCATION, AND PROCEDURES USED 
IN .OBTAINING SKIN F'OLD MEASUREMENTS 
AREA 
Face 
Neck 
Anterior 
chest 
Pos terior 
Abdome°i 
Abdomen 
2 
Hip 
Anterior 
thigh 
SPECIFIC IbCATION 
Caliper over zygomatic 
bone. 
Over hyoid bone, mandible 
down toward che s t . 
Midway between nipple and 
superior mos t  part of 
scapula--two inchest above 
center of nipple. 
With elbow at 90 degreo 
angle, four inches above 
the inferior mos t point. 
Four and � inches above 
the umbilicus. 
One inch right or the 
umbilicus . 
Two inches right of the 
umbilicus,• 
Mid-axillary line-­
umbilicus level . 
Eight inches .from superior 
mos t part of the patella. 
PROCEJ501rE 
Vertical fold-­
� tandi� . 
Standing--horizontal 
fold. 
Vertical fold--
s tanding--end of 
normal expiration. 
S tandi ng--arm 
flexed--vertical 
.fold. 
Vertical fold-­
standing--relaxed-­
end of normal 
expirati on. 
Vertical rold--
s tanding- -relaxe d-­
end or normal 
expiration. 
Vertical rold--
s tanding--relaxed-­
end of nor-.roal 
expirati on. 
Hori zontal fold-­
s tanding--relaxed-­
end of normal 
expirati on. 
Vertical rold--
s tanding--rel nxed . 
millimeter. For an es timate of reliability, skinfolds 
were taken on two dti'f erent days duri ng the T1 tes ting 
period. The skinf'old measurements were again obtained 
at T4 and T7 to measure D.  H. •s  response to the training 
program. · 
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. Body· wei_ght. Nude body weights were t aken regu­
larly at the s tart of the day { af'ter emptying the bladder) , 
following each training session, and prior to each tread­
mill tes t .  
Circulorespiratory Functions 
Pulmonary ventilation and 
oxygen consumotion. Pulmonary vent1let1on 
and oxygen consumption were measured on six different 
occasions ( T1, T2, T 3, T5, T6, T7 ) by � ans of a maxinrum 
run on a treadmill. The treadmill test fo1•uia t used to 
ascertain maxinrum pulmonary ventilation and maximum oxygen 
consumption was given twice on e ach day of treadmill 
testing. To be assured D .  H .  was venti lati ng ma.xima11y� 
a warm-up period was followed by a maximal effort run 
c 
at varying speeds and grades, a recovery period, and 
then a s econd maximal effort run using tho same tes t 
pattern. The T1 111aximum treadmill test o o ns is ted of the 
following: · 
Time in 
Minutes 
O to 1 
1 to ·2 
2 to 3 
3 to 4 4 to 5 
Speed in Miles 
per Hour 
6 
6 
6 
6 
6 
Per Cent 
Grade 
0 
i 
8 
10 
Due t o  the performan c e  of the subject on this 
test, a second treadmill tes t was designed. The tread­
mill test
_ for T2, T3
, T
5
, T6, and T7 
cons isted of a warm­
up walk for two minutes at three miles per hour up to a 
•two per-cent grade followed 1rrmed1ately by a three minute 
jog at six miles pe r  hour u p  a four per-cent grade and 
five minutes of recovery. Two reax1mal treadmill runs 
each f ollowed .by a five minute re covery period had the 
following des i gn. From zero to two minutes the treadmill 
was s et at six miles per hour at two per-cent grade. 
At the two minute mark the grade was increas ed to four 
per-cent and remai ned there until the subject s tated he 
could not go on for an additional minute . This maxinrum 
test was pe rformd twice by the subject on the last 
five tread111ill tes ting periods ( T2, T3, T5, T6, T7
} • 
Duri ng each treadmill tes t a 30 s e cond s an�le 
of e xp ired a i r  was take n when the subject s tated he 
felt incapable of continuing for one additional minu te. 
At this time his nasal pas s ages were s ealed by a nos e ­
clip and n. H .  inspired through a Model c.  D . -4 
Parl<inson-Cowan Gas Meter. The expired air traveled 
through a hose to a plexiglass s ampling chamber where 
a small vacuum pump drew a one liter s ample into a 
� tel i ze d  bag. 3 A tele-thermometer probe placed into 
JRobert E. Johnson e t  al, "A Versatile S ys tem 
for Measuri ng Oxygen C onsumption in Man" Journal of 
Appl�e d Phis iolog�, XXII ( February, 196? ) ,  PP • 377-379. 
the sample chamber regis tered the temperature of the 
&A})ired ai r  in degre.es centigrade. The researcher had 
the necessary data to determine pulmonary ventilation 
and oxygen consumpti on through use of a barometer to 
me asure the barome tric pressure in the room, analyzing 
the oxygen c ontent of the expired ai r sample (Beckman 
Mode1 E-2 Oxygen Analyzer) , and determining the per-cent 
ca.rbon dioxide. of the expired ai r s ample (Beclanan 
Medical Gas Analyzer Model LB 1 ) .  Appendix B contains 
the format us ed for ascertaining pulmonary ventilation 
and oxygen consumption. The pulmonary ventilations 
and oxygen consumpti ons , corrected to s tandard tempera­
ture and pressure dry (s.  T. P. D� ) ,  were calc�lated 
for each tes ting period. 
Heart rates . 
1. Digl tal . Daily digital heart rates were 
obtained for 15 second periods at the wris t before 
arisi ng each morning, at the wris t before the s tart of 
each training session, and at the carotid artery 15 to 
30 and 60 to 7S seconds after coopletion of the train-
ing session. 
2. Telemet:rw . A telemetry system was used to 
monitor arrl record heart rates during the treadmill 
tests . The preparation and procedures for c ollecting 
3� 
heart rates were s imilar to Kobayashi5 and Conroy6• The 
two electrodes relayed the electrocardiogram (E.  c .  G . )  
through the pati·ent cable transmitter, to the R. K .  G. 
Model 100 receiving unit. This uni t s ent signals to a 
Sanborn �odel 500 Viso Cardiette and a Physio-Scope, 
which allowed for a c ons tant visual inspection and 
recording of the E .  c .  G.  An E. c .  G .  was taken prior 
to the tread.mill tes t w1 th the subject in a prone 
position, during the treadmill tes t, and periodically 
during the fir s t  five minutes of recovery with the 
subject seated on the treadmill. 
Performance Runs 
Performance  runs were s cheduled every seven to 
ten days,  usually every Fri day, throughout the training 
program. The one mile run was the first  performance 
run given. It wa.s followed by the two. mile run and 
then the 30 minute ru n/walk for dis tance.  Thls J:a ttem 
was followed throughout the s tudy taking 14 to 23 days 
to comple te the three tes t cycle. The cycle was 
repeated two time s .  The performance runs were conducted 
c: 
SYoshio Kobayashi, "The Effects of Rope Jumping 
on Cardiores pira tory· Fitnes s of High S chool Stu dents 11 
{unpublished Mas ter's  thesis,  Eastern Illinois University, 
1969) ,  p. 25. 
i>i11chael J. Conroy, "The ·E.f.fects o.f a Ten Week 
Jogging- and Running Program on an Obese Subje ct" 
(unpublished Mas ter ' s  the sis , Eastern Illinois Universi ty, 
1971) ,  p. 29. 
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on the indoor track facility at Eastern Illinois University 
to better control tr� environmental factors of wind, rain, 
temperature, and running surface. The number one lane 
of the 220 yard track was a lways used for the performance 
tests .  
� ychological Tes ts 
Three rs ychological tests giv en prior to and at 
the completi on of the 1 2-week training program, attempted 
to- ascertain attitude adjustments tha.t might have taken 
place . The three tests ; ( l )° The Adjective Check Lis t, 
(2)  Cal ifornia Psychological Inventory, ( 3 )  Minnesota 
Mul tiphasic Personality Inventory, were adminis tered at 
the Eastern Illinois University Testing Center. 
Daily Food Consumptio� 
D. H. recorded bi s total daily food and liquid 
intake. The Wednesday and Thursday caloric intalce was 
averaged for each week to represent middle of the week 
consumption throughout the study. 
III. TRAINING PROGRAM 
The training program started Februa ry 15, 1971, 
and concluded on May 7, 1971. There w�s a total of 64 
training sessions which began by taking a heart rate 
after w alking to the starting area for the actual w ork 
out. A warm -up period using cal isthentics and stretching 
exercis es followed the measuring of the heart rat e .  
The t raining s essio� for that day was then explained 
to the subject and, along with the wri ter, the work-out 
was per.formed . The early training sessions consisted 
mostly o� alternate jogging an:l walking (ie.  jog 55 yards 
and walk 165 yards ) .  As the leg muscles and joints 
began to tole rate the new work loads , jogging distanc es 
became longer �nd less walking was done with continuous 
jogging being the aim. Usually D .  H. covered at least 
two miles at each workout, with at least one mile being 
non.s top. If the dis tanc e was decreased, the pace was 
increased. The aerobic training increas ed and the goals 
or achieving greater cardiorespiratory function and 
general physical fitnes s  improvement becaire a reality.  
Most training sessions t.ook place on the Eastern Illinois 
Un1versi ty Indoor Tra ck .  
Heart rates were taken from 15 to 30 s econds 
and 1"rom 60 to 75 seconds after the jogging phase of 
the session had ended. After the heart rates had been 
obtained, the subject was weighed nude on a calibrated 
Heal thometer s cale and the total dis tanc e covered was 
logged in the daily training session journal. 
During the firs t nine days of the training 
program, calisthentics and wei ght-training exercis es 
were performed following the j og; lx>wever, D. H. lost 
interes t  in thes e  quickly and the weight-trai ning phase 
was curtailed sinc�e the running progr8:m was considered 
the most important phase of the training. Every seven 
to ten days , usually each Friday, one of three performance 
runs (one mile, two mile , and 30 rainute run) were given 
to D .  H. These tests were primarily used for motivational 
purposes to help D .  H .  real i ze his improvement. However, 
the runs also indirectly revealed increas ed circulo­
respira tory efficiency. 
Modifications in the TraininB Program 
To introduce variety into the training s e s sions , 
several days of training were held out-of-doors . These 
training ses s ions used e i ther a three mile road cours e ,  
a one mile cross country course, or the 440 yard outdoor 
track. Als o,  from March 22, 1971, until April 1, 1971, 
the jogging program was modified due to an "articular con-
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tus ion with s oft tissue inf'larnmation surrounding the menial 
aspe ct of an.�le ann medial border of distal portion of 
tibia .  u7 -The . modifications du.ring-this-?C-r--i.od.-eons is ted of 
non-weight supported exercise on a bicycle ergor2et�r,  de­
creasins the dis t anc e jogged, jogging on s ofter surfaces , and 
occ.asionally el iminating the daily trainlng s ession.  Daily 
7rnterview with Hr. Dennis Aten, Athletic Trai ner 
at Eastern Illinois University. 
treatment consist�ng of whirl pool and ultra-sound for 
the ankle-leg injury was performed in the Physical 
Training and Rehabi lit a ti on Room at Eastern Illinois 
Universi ty .  
Facil ities 
Several facilities were used during the training .  
During cold or inclement weather and during performance 
tests, the indoor track at Eastern Illinois University 
was used. The track is a 220 yard ,  oval-shap ed, asphalt 
su1•face. All �rformance tests used the number one 
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lane, where eight laps is the equivalent of one mile. 
The daily jogging program used the number six lane, 
whe re seven lap s is the equivalent of one mile. During 
the s pring weather, t h e  outdoor 440 yaI>d oval-shaped 
tartan track was used. Also during the spring, the 
cross country course located on the Eastern Illinois 
Univ ersity golf cou rs e  was used, while on a few occasions 
the streets of Char leston, Illinois, pr ovided the area 
for jogging. On one occasion, ai'ter a treadmill test, 
the treadmill was used to complete the �mai nin$ 
distare e for the worlc -out. During the ini tial nine days 
wh�n weight-training' exerc is es were a part of the program, 
the weight room at Eastern I llinois University was us ed. 
CHAPTER IV 
ANALYSIS OF DATA 
A ease study was used to investigate D. H. 1 s  
physiol.ogical and psychological responses to a 12-week 
progressive jogging program. A total of 64 training 
sessions were conducted during the 12-week program. 
The s elected physiological parameters used to obtain 
D. H. • s  respon<Jes to the jogging program were basal 
metabolism, anthropometric measurements, circulo­
respira tory functions , and performance measurements . 
Those psychological parame ters selected to measure 
D. H. • s  responses were The Adjective Check List, 
California Psychologica� Inventory, and the Minnesota 
Multipbasic Personality Inventory. 
To insure the reliability and validity of the 
data, an orientation to anthropometric techniques, 
respirometry, and treadmill tests was provided. The 
three psychological evaluative tools were recommended, 
administered, scored, and evaluated by s taff me mbers 
at · the Testing and Counseling Center at Eastern Illinois 
University. 11he writer felt the results were as obj ective 
as possible within the li mitations of the study. 
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I .  FINDINGS AliD DISCUSSION OF PJ:iYSIOWGICAL PARAHETERS 
The rollowing physiological parameters were those 
speciri cally selected to measure D. H . 1 s  respons es in a 
basal s tate, a daily routine, and under physiologically 
s tress.ful exercise .  
Basal Metabolic Rate 
A 10-minu te closed circuit basal metabolic rate 
examination .revealed that D. H. was inconsis tent in the 
number or calories required ror his runctioning in a 
basal s tate. Fieure l portrays this variation in 
milliliters or oxygen per kilogram pe r  minute and calories 
per hour. The only .pattern which c ould be summized rrom 
.Figure 1, was that the BMR was at its ' low during the 
first week or the s tudy and was thus higher on the other 
two ( T
4 
and T
7
) tes ·ting ·periods . 
The reasons ror the inc onsis tent results or the 
BMR were probably due to uncontrollable variables . One 
such uncontrollable variable would be the thoueht proces-
ses 0£ the subject which may cause excitelll9nt or depres-
v 
sion. The various moods or the subject must  have certainly 
affected the BRM test results . 
l. 
Guyton listed s everal points that must be rollowed 
to obtain as reliable a BMR as poss ible . One such point 
lArthur c .  Guyton, Textbook of Medical Phys iologz, 
(Philadelphia: w .  B. S aunders Co . ,  1'97i}, .. p'. 828-829·;· 
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Millimeters or Oxyge-n/Kilogram/Minute Calories/Hour 
4 2 3 8 3 4 3 0 2 6 2.4 1 s 1 5 - 1 s 
T 
T 
FIGURE l 
BASAL METABOLI C RATE IN MILLITERS OF OXYGEN 
PER KI LOG RAM PER HINUTE AND CALORIES 
PER HOUR 
was the idea o:f a ' rest:ful night o:f sleep, n • • •  :for rest 
reduces the activity o:f the sympathetic nervous sys tem 
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and o:f other metabolic excitants to their minimal leve1. 112 
The degree to which D. n. was able to res t could only be 
ascertained by verbal ques tioning, which led to a subjective 
evaluation as to whether he had sufficient res t  durin$ · 
the night :for hi.in to be in a basal s tate at the examination. 
The BMR data was also asce rtained from a line o:f 
best f i t, which was at best an approximation o:f the 
subject 1 s actual. basal oxygen c onsumption. 
Anthropome tric Measurements 
Girths , widths , depths , skinfolds ,  height, per-cent 
body fat, and weight c omprised the anthropome tric data 
used to evaluate D .  n .  • s  responses to the training program. 
Girth measurements . 1'he eight circumference 
measurements { Table I I I }  obtained at three dif:ferent tes ting 
periods ( T1 , T4, T7 ) revealed a total loss o:f 25 . 3  centi-
meters in the e i ght categories .  
per-cent decrease from T1 to T7 • 
were the che s t ,  abdomen and hips . 
the neck girth. 
This repres ented a 4 . 6  
Th e  greatest los s es 
. (,: 
The smalles t  loss was 
Width measurements . The three width measurements 
(see Table IV) show�d a decrease in all areas of 25.5 centi­
meters or 4 . 6  per-cent :from T1 to T
7 • 
The shoulder width 
2rbia. 
Girths 
Neck 
TABLE III 
GIRTH MEASUREMENTS : ACTUAL DIFFERENCE 
AlID PER-CENT CF.ANGE 
Tl. T4 � T1 to � T� to T7 ?l to 
di:f % dJ.f' % dif' 
cm cm cm cm ch cm ch - cm 
39.2 39.0 38.5 - .2 .5 - .5 1. 3 - .1 
T
1 
% 
ch 
1 . 8  
Right upper 35.2 34.7 34.J - .5 1.4 - .4 1.2 - .9 2 . 6  
arm 
Ches t 
Right lower 31.5 31. 3  30. 3 - .2 .6 -1.2 3.8 -1.0 3.2 
arm 
Abdomn 
Hip 
115.8 113.0 110.7 -2.8 2.4 -2.3  2 . 0  -5.1 4.4 
114. 8 11).9 108.3 - .9 .8 -5.6 4.9 -6.5 5.1' 
Right thigh 62.9 61.9  59.8 -1.0 l.6  -2.l 3.4 -3.l 4.9 
Rig�t ealf 42.7 42. 3  41 . 9 - .4 .9 - -�- l.O - .8 1.9 
Totals >S>.5 545.0 530.0-!0.5 l. 9 -15.b 2.8-��5 4.t> 
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Widths 
and 
depths 
Shoulder 
width 
Che s t  
width 
Rip 
. width 
Che s t  
depth 
Totals 
TABLE IV 
WIDTHS AND DEPTH MEASUREMENTS : ACTUAL 
DIFFERENCE AND PER-CENT CHANGE 
Tl T4 
T
5 
Tl to T4 
T
4 
to T7 Tl to T7 
dif % di:C % di.f % 
cm cm cm cm ch cru ch cm ch 
48 . 2  46. 3  45 . 1  -l. 9  3.9 -1.2 2 . 6  -3.1 6 .4 
39·�- 39.1 38 . 0  - . 3  . 8  -1.1 2 . 8  -1.4 3 . 6  
39.4- 39.1 38 .2 - . 3  .8 - . 9  2.3 -1.2 3 . 0  
27 . 0  26.0 25.0 -1.0 3 . 7 -1 . 0  3 . 9  -2. 0  7 .4 
154 . 0  150.5 146 .3 -3.5 2.3 .4.2 2 .8 -1 .1 5 . 0  
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showed the greatest decreas e, with the hip width showing 
the least decrease. 
Depth measurement. The chest depth showed a one 
centimet�r decrease rrom T1 to T4 and a one c entimeter 
decrease rrom T4 to T7 ( s ee Table IV ) .  The ches t  depth 
measurement showed a total decrease or 7 .40 per-cent rrom 
47 
Skin:fold rneasurements . The nine skinfold measure-
ments showed a decrease in each subsequent measurement 
following T1 (see Figura 2) . The total loss for the nine 
skin.folds rrom T
1 
to T7 was 101 millimeters or 29.4 per­
cent. The greate s t  losses were in the neck and pos terio1• 
upper arm, while the race, hip, and anterior thigh each 
showed a 33 per-cent decreas e.  Table V shows the difrerence 
in millimeters and the per-cent cl:lange from T1 to T4, 
T
4 
� T7 , and T1 to T7 ror each skin.fold. 
Per-cent body rat. Speciric gravity was predicted 
from the nrultiple regression equation by Brozek and Keys3. 
The equation is as follows : e: 
Sp. Gr. = 1.1017 - 0.000282 A - 0.000736 B - 0. 000883 C 
whereby Sp. Gr. = speciric gravity, A = abdominal skinfold, 
B = ches t skin.fold, C = arm skinfold. 
3J .  Brozek and A .  Keys , "The Evaluation of 
Leanness -Fatnes s  in Man: Norms and Interrelationships , "  
British Journal 0£ Nutrition, 5, 1951, PP • 196-197 . 
A 0 -n .µ r:l 
() 0 
Face 
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Anterior 
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Upper Arm 
� Abdome� 
rt -
0 
� 
-n 
� 
ti) Abdomen
2 
Hip 
Anterior 
Thigh 
0 4 8 
I 
48 . 
T 
T 
T 
T 
T 
T 
T 
• . 
1 2  16  20 24 28 32 3 6  40 44  48 S2 56 60 
Millimeters 
FIGU.:U� 2 
SKINFOLD LOCATIONS AND THICKNESS 
Skinfolds 
Face 
Neck 
Anterior 
chest 
Posterior 
upper 
arm 
Abdomen1 
Abdomen
2 
Abdomen3 
Hip 
Anterior 
thigh 
Totals 
TABLE V 
SKINFOLD MEASURfilt1ENTS : AC1'UAL DIFFERENCE 
AND PER-CENT CHANGE 
T1 T2 T7 Tl to T4 T4 to T7 
Tl to 
dif %. dl1' % dif 
mm mm mm mm ch mm ch mm 
15 13 10 - 2 13.3  - 3 23.1 - 5 
l4 9 7 - 5 35. 7 - 2 22. 2 - 7 
36 31 29 - 5 13.9 - 2 6.5 - 1 
28 23 18 - 5 17.9 - 5 21. 7  -10 
57 47 46 -10 17.6 - l 2.1 -11 
53 47 38 - 6 11.3 - 9 19.3 -15 
54 46 37 - 8 14.8 - 9 19.6 -17 
51 42 .34 - 9 17. 7  - 8 19.1 -17 
36 28 24 - 8 22.2 - 4 14·3 -12 
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T 
7 
% 
ch 
33.3 
50.0 
19.4 
35.7 
19.3 
26 .3  
31.5 
33 . 3  
33.3 
344 286 243 -58 16.9 -43 15.9 -101 29.4 
To predict per-cent body fat from specific gravity, 
the equation deyeloped by Brozek and Keys was utilized: 
per-cent body fat = 100 (�. 201 - 3 . 8 . 3 ) . 
Sp. Gr. 
D.H. • s  per-eent body fat - ( Figure J} decreased as the 
training progress ed, with a total loss of 6 . 99 per-cent of 
his total per-cent body fat. Though at T7, his 17. 37 per­
cent would s till be c onsidered border-line obesity. 
Body weight. The general trend of the body weight 
was a downward spiral (see Figure l�) . The subject lost 
0 . 91 kilograms every two weeks for the last nine weeks or 
the training s essions . D. H. los t a total of 6.4 kilograms 
(10 9 . 09 to 102.7)  which was the equivalent of a 5.83 per-
cent decrease of t ot al body weight. 
The degree of loss in all areas of the anthropo-
metric measurements was not great. However, it should be 
remembered that D.  H .  was 28 . 3 years old and had led an 
inactive lire i n  terms of physical exertion. The extremely 
deteriorated physical condition of the subject caused the 
training program to begin very slowly, and progress at a 
slow but sare pace for fear of causing an injury that 
would end the s tudy,· as well as D. H. • s  chances of reducing 
and improving his phys ical condi tion. Also, the short 
period of ti:me ( 12-weeks ) was not conducive to large 
anthroporr� tric changes .  
24. 0  
23. 0 
22. 0  
21.0 
20.0 
19.0 
ia.o 
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FIGURE 3 
PER-CENT BODY FAT 
lbs . kgs . 
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FIGURE 4 
BODY WEIGHT TO THE NEARES T POUND 
AFTER WEDNESDAY TRAINING SESSIONS \J1 I\) 
Circuior�s pira tori Funct ions 
Pulmonary ventilation and 
oxygen consumotion. Maximum pulmonary venti-
lation and maximum oxygen c onsumption were measured on 
six different occasions ( T1, T2, T3, T5
, T
6
, T7 ) ,  by mea.ns 
of' a treadrni1l run. D. H .  ventilated the greatest amount 
53 
o:r air during 
_
the T
5 
test pe riod ( s ee Figure 5 ) .  Following 
T3, in which D .  H .  had perrormed with a head and chest 
cold, he experienced a lower leg injury which led to a 
.. 
modirication in the training program . This modification 
undoubtedly gave D .  H. the feeling of comple te recovery 
for the T
5 _
tes t ,  where as T2 and T3 
had been done under 
a reeling of' fatigue derived from the daily training 
s es s ions . 
The pulmonary v e ntilation can be readily explained 
by the events prior to e ach testing pe riod . T1 was 
extremely low because of D. H. • s  poor physical condi tion 
and n:a nt al state which had developed over several years • 
.. The - subject . .  .was. d oubtful . of his . .  .ability, lacked s el:r­
c onfidence, and thus did not put out a maximum effort 
- /, 
becaus e of fear he would mi s judge his ability and rail to 
finish the tes t properly. Also, the subject was not aware 
or what a near maximum e ffort felt like . Thus T1 was the 
lowe s t  of' the pulmonary ventilation results . T2 showed 
the gre ate s t  increase from one tes t to another becau s e  of 
more confidenc e in his a.bili ty and an increase in his 
cardiorespirato1--y cond iti o ning as a result of tha training 
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FIGURE 5 . 
MAXIMUM PULMONARY VENTILATION 
ses sions . T3 • s  decrease was probably due to a cold which 
had a limiting atrect on his respiration and an over-all 
weakening ·af�ect on the body. 
Maximum oxygen consumption { s ee Figure 6 )  showed 
a more linear progress than pulmonary ventilation. D .  H .  1 s  
maximum oxygen c onsumption ranged i'rom a low of 30. 94 
milliliters per kilogram. per minute to a high of 43.54 
millili ters per k ilogram per minute. The s teady progre s s  
upward was a good representation of the increased oxygen 
.. 
uptake ability derived i'rom the training sess ions . The 
increas e from T1 to T7 was 
12.60 milliliters per kilogram 
per minute or a 40.8 per-cent increas e .  
The actual time spent running on the treadmill on 
the s tandard tests { T2 � T3, T5
, T
6
, T7 ) is shown in Figu� 
7 . 
The decrease at rr5 could have been due to the cold which 
D .  H. had been recovering i'rom and which had led to a 
modification i n  work load and intensity just prior to this 
tes t. The increase in treadmill running time exemplified 
. _ _ _  the physiological and _ps ychological -traini ng ei'fec ts of 
the j ogging program. The most significant impr ovements 
. (.• 
were 29.2 per-cent i'rom T
5 
to T
6 
and 26.9 per-cent rrom 
T6 
to T7 • 
Heart rates . 
Digital. Daily digital heart rates showed a 
general decrease in the i'inal five w e eks oi' th� training 
s e s s i ons { s e e  Appendix A ) . It would be diffi.cul t to 
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comment on the day to day changes in recovery heart rates 
s ince the work loads varied each day. The inves tigator 
did note a f'airly rapid re covery even th.ough the work 
became more taxing throughout the s tudy .  The 15 t o  30 
recovery .heart rates would indicate that the work load 
was taxing enough to bring about cardiores piratory 
improvement . 4 ,5 
Tele me t ry . M a xi mu m  heart rates on the troadmill 
tests showed no regular pattern. 11he maximum heart 
rates o:f 190 beats per minute and over are evidence that 
the work load was very taxing to the subject and his 210 
beats per· minute at T2 and T7 are the hiehe s t  rocorded 
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in the history of tho Eastern Illinois University Phys ical 
Education Res earch Laboratory. The design of the treadmill 
test was such that the only s igni:f:l.cant feature to change 
was the length of' time i t  took D. H. to s i gnal that he 
felt he could not go on for one additional minu te .  It 
is worthy to note therefore, that D. H .  achieved a he art 
rato o f 210 after 5 .17 minutes of his run for the T2 tes t ,  
where as the s amo hoart rate and maxinrum effort feeling 
was not reached until 8 . 91 minutes of the T7 treadmill 
tes t .  This was certainly proof o;f improvement i n  D .  H .  1 s  
physiological condition and attitudes . 
4M. l�arvoncn, K .  Kentala, and o .  Muslala, "The 
Effects of Training on Heart Rates : A Longitudinal S tudy, " 
American Medicine Exoer ir.1ental Biol£BX, XXXV ( 1957 ) , 
pp. 307-31� 
5Kenneth II. Cooper, Aerobics (New York: H .  Evans 
and Company, 1968 ) ,  P •  23. 
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The difference in the heart muscle ' s  response to 
the training was. most noticeable in Figure 8 .  The untrained 
heart, T
2
; performing at a s tandardized work load was 
portrayed rapidly rising to � ar maximum level (210 ) for 
the subject. The trained heart, T7 , was capable of 
handling the work �oad for a longer period of time with a 
s lower heart rate . The trained heart also was capable of 
reaching s teady s tate for a period of two minutes during 
the run. When the trained heart did reach a maximum heart 
rate ,  i� was capable of sus taining i t  longer than the 
untrained heart. In recovery, the untrained heart did 
not recover as near to the resting heart rate in four 
minutes as the trained heart. Thus with s imilar work 
loads where the limiting factor was the circulores piratory 
fitness,  the untrained heart nruscle works harder and does 
not recover as quickly as does the trained heart. For 
example, the untrained heart recovered only 12 beats in 
the firs t 30 to 60 s econd � · 'iod of recov ery while the 
trained heart recovered 45 0·.)ats in this same period of 
time . From the time of effort alone, it was apparent 
t: 
that the trained heart was capable of sus taining the 
effort an additional· 5.66  minutes longer than the 
untrained heart muscle •. 
Performance RuW!_ 
The performance runs consis ted of the one mile 
run, two mile run, and 30-minute run-walk for distance. 
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The trend in each 'performance measured showed an increase 
in the phys iological perfonnance ability of the subject 
on each of the three performance runs . The degree to 
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which improvement on the runs was phys iological or psycho­
logical could not be determined, but certainly the improve­
ment i n  performanc� was related to improvement i n  both of 
these areas . 
One milo run. D .  H .  had an 18 .2 per-cent reduction 
in the time required to run one mile (see Figure 9 ) .  The 
greates t period of improvement !'or the one mile was a 
l . 81 minute decrease or 17 .4 per-cent reduction in time 
from the initial run (February 26 ) ,  to the date of the 
second run (March 18) . This was no doubt due to D .  H . ' s  
lack of' seli'-conf'idence which led him to run a slow first 
mile for fear of not being able to finish . 
Two mile run. D.  H.  had a total reduction of 
13.9 per-cent in the time required to run two miles� 
(see Figure 10) .  On the two mile, D. H. demons trated 
a 2.97 minu te decrease or an 8.84 per-cent reduction in . � 
the time n&edod for the initial tv10-mile run (March .5)  
as compared to the second two-mile run (April 2) .  
30 minute run-walk. D .  H. had a total increase 
of 4.7 per-cent in the number of 220 yard laps ran or 
walked {see Figure 11) . On his last 30 minute run-walk, 
D. H. was able to run three miles or the equivalent of 
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averaging three 10-minute miles. The improvement was most 
readily noticed py the fact that on the las t performanc e 
me asuremerit D. H. was able to average 10 minute miles for 
three miles while his fi rst mile performance run took h:tm 
io.46 minutes·. 
Daily Food Consumption 
Average calori c intake values for each Wednesday 
and Thursday throughout the training program are revealed 
6 in Figure 12. The average range of calories taken in on 
Wednesday and Thursday was from a high of 2993 in the first 
week to 853 in the eighth week when the subject voluntarily 
fas ted on one of the days . If the Wednes day and Thursday 
records were true representative s amples of D. H. 1s caloric 
intakes , the average daily caloric intake was 1871.25. This 
was certainly a small caloric intake for a man of D. H . 1 s  
size. 
Appendix F contains a repres entative sample of 
the type of food. beverage s ,  number of servings during . me als , 
and snacks D.  H. inges ted during the 12-week training pro­
gram. This representative sample was based on the Wednes day 
and Thursday caloric intEk e s .  
6charles F.  Church and Helen Nichols Church, 
Food Values of Portions Commonly Used, { Philadelphia: 
J. B. Lippincott Company, 1963), PP• 1-154. 
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l l •  PSYCHOLOGICAL PARA.METERS 
Three recommended
7 psychological inventories or 
check lists �ere used to interpret the variance between 
pre- and pos t-training attitudes of the subject. The 
objective of the pre- and post-training tests was to use 
the variance of the scores as an objective basis for inter-
pretation of changes i n  attitudes or personality. 
Because of the many weaknesses and limitations 
involved in any psychological inventory and the varied 
feelings that the subject might have developed toward 
the writer through their close relationship in the case 
s tudy, the s cores on the various tests certainly lose 
s ome of their objectivity. The author was left with 
generalizations about apparent trends rather than the 
specific answers he obtained from the physiological 
--tes ting. 
Adjective Check Lis t 
The Ad joctive Check Lis t (ACL) had 24 experimental 
scales on which to base interpretations about a subject. 
,,. 
The - ACL had a· mean s tandard s core of 50 and a s tandard 
deviation of 10. 
The scales which showed a difference of more than 
10 points between pre- and post-�raining tests were the 
7H. Bartling, Acting Director, Couns eling and 
Testing Center, Eastern Illinois University, Februar•y 9, 1971. 
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following: Lability, Pers onal Adjus tment, Heterosexuality, 
Autonomy, and Change . A discussion of these s cales may 
prove valuable to the reader. 
Lab111ty is as sociated with change, and .the ability 
of the subject to adjus t or adapt to the changes around 
him. 8 
The high-scorinB subject is s een favorably 
as spontaneou s ,  but unfavorably as exc itable, 
temperamental, restles s ,  nervous , and high­
s trung. 'lhe ps ychological equilibrium, the 
balance of forces, is an uneasy one in this per­
son ann he s eems impe lled toward change and new 
experience i n  an endless flight from his per­
-plexi tie s .  The low-scorer is more phlegmatic, 
routinized, plaUJ.°"ul and conventional. He 
reports s tricter opinions on right and wrong 
practices , and a ereater need for order and 
regularity. He is described by observers as 9 
thorough, organi zed, s teady, and unemotional. 
Personal Adjus tment, " •  • •  s e ems to depict a 
positive attitude toward life more than an absens e of prob-
1 d . ,,10 ems an worries . The sub j ect who s cores high is 
desc ribed as • • •  , 
being dependable, pe aceful, trus ting, practical, 
and loyal. He fits in well, asks for little, treats 
others with courtesy, and works e nterpris ingly 
--towo.rdnis own go-als .-- The sub j ec t  who scores low 
on the pers onal adjus tment scale s ees himself as 
at odds with o�he_I_'._pe _ _ople _and _as .moody and dis­
·-- -satisfied .- · This vi ew is reciprocated by observers , 
who describe th� low scorer as aloof', def'ens ive, 
anxious, inhibited, worrying, withdrawn, and 
·unfriendly . 11 
8Harrison G. Gough and Alfred B .  
Adjective Check List Hanual, ( Palo Alto: 
Psychologists Press ,  Inc . ,  1965) ,  P• ?.  
9Ibid. 
lOibid. 
11Ib1d. 
Heilbrun, The 
Consulting 
Heterosex.uali ty is defined as , uto s eek tha 
company of and derive emotional satisfactions from inter­
actions with oppos ite-sexed peers . n12 
The high-s corer on heteros exuality is inter­
ested in the oppos ite sex as he is  interested in 
life, experience, and out-going manner. He may 
even be a bit naive in the friendly ingenuousness 
i n  which he approaches others . The low-scorer 
thinks too much, as it were, and dampens his 
vitality. He tends to be dispirited, inhibited, 
shrewd and calculating in his interpersonal 
relationships . 13 
Autonomy is defined as " to act independently o:f 
others or of s ocial values and expectations . 11 
14 
The high-sco1")er on autonomy is independent 
and autonomous ,  but also as s ertive and s elf­
willed. He tends to be indifferent to the 
feel:ings of others a.nd he edles s  of their prefer­
ences when he hims elf' wishes to act. The low­
scorer is of a moderate and even subdued dis­
position. He hesitates to take the initiativ e ,  
preferri!} g to wait and f'ollow the dictates of 
others . l� 
Change is def'ined as , " to seek novelty of' experi-
16 ence and avoid routine . "  
12Ibid . ,  p .  8.  
13rb1a. 
14rbid. 
15rb1d • . 
lf>rbid . ,  P• 9. 
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Persons high on change are typically percep- . 
tive, alert, and spontaneous individuals who com­
prehend problems and situations rapidly and 
1ncis ive1y and who take pleasure in change and 
varie ty. They have confidence in themselves 
and welco�e the challenges to be found in dis­
order and complexity. The low-scorer seeks 
stability and continuity in his environment, 
and is apprehensive of ill-defined and risk­
involving situations . In temperament he is  
patient and obliging, concerned about others , 
but lacking in nerve and energy.17 
Table VI  shows the pre-training and pos t-training 
standard scores on the ACL. 
TABLE VI 
ACL S CP.LES SHOWING PRB-T1<!3 T AND POST-TEST S CORES 
WHICH DIF'FEHED GREATER THAN 10 POINTS 
Scale Pre-Trai nine Post-Training 
February, 1971 May, 1971 
Lability 36 52 
Personal Adjustment 44 33 
Heterosexua:Li.ty 24 37 
Autonomy 54 42 
Change 36 66 
The Lability s cale showed the s econd highes t 
increase from the pre- to pos t-test. The interpre tation 
which may be assigned to  this change was the subject 
17Ibid. 
became more s pontaneous or possibly more excitable than 
he was previous to the training program. D. H .  changed 
from being· more than one standard deviation below the 
mean on this s cale to w i thin two points of the mean. 
n. H. • s  respons e s  on the Pe rs onal Adjus tme nt 
scale were in the direction of moving away from the mean 
and normalacy. Having been within one s tandard deviation 
of the mean on the pre-te s t ,  D .  H . ' s  decrease in s core · 
placed him greater than one s tandard deviation from the 
mean . This decrease would be interpreted as showing 
D. H. to be more withdrawn, more defens ive, and more 
unfriendly tr..an he was prior to the training program. 
The Heterosexuality s cale would have to be inter­
preted as being low on both the pre- and pos t-tes t .  The 
trend was toward an improvement in his heterosexual 
relationships , though the increase from the pre- to pos t­
tes t  s cores s till left him quite low on this s cale. The 
tes t re sults showed D • .  H. as being less inhi bited and 
less cal culating i n  his interpers onal relationships than 
he was previously. 
The Autonomy s core s ,  like the Personal Adjus tment 
scores, showed a d e c reas e .from the pre- t o  post-tes t .  
Though both s coros remained within one s t andard deviation 
of the mean, the variation on the two tests was greater 
than 10 points . The trend portrayed from the two s c ores 
would result in D .  H. being more dependent upon others 
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and less likely to ' take the initiative or make decisions. 
However, it mus t . be emphasi zed that he was completely 
within the range of "normalacy" on both the pre- and pos t-
tes t .  
I t  was on the Change s c ale that D .  H. had the 
greatest variation between the pre - and post-tes ts .  D. H. 
changed from being more than one s tandard deviation below 
the mean on the pre-test to greater than one s tandard 
deviation above the mean on the pos t-tes t. The variation 
was a total of JO points which was the equivalent of three 
s tandard deviations . The trend was toward being more 
pe rceptive, alert, and spontaneous,  and away from fear of 
ill-defined and risk-involving situations . 
In generalizing about D .  H .  based on the total 
12 
tes t  results of the ACL, i t  was apparent that he was within 
the normal rane;e on many of the s cales with the trend. 
being toward less than normal s c ores on the other s cales 
( s ee Figure 13) . The affect of the subjec t ' s  moods was 
apparent in the lack of consistent trends when comparing 
related s cales on the s ame tes t. For example ,  attitudes 
l.' 
toward Change, or abllity to adju s t  to new s ituations , 
would certainly be arfected by one ' s  confidence to adjus t 
or handle these  new s i tuations . D .  H .  scored high on the 
pos t-training s ea.le for Change and the trend based on 
thes e  scores depicted an individual who would seek more 
chango and avoid routine . However, D .  H .  1 s  self-confidence 
scores showed a very low co ni'idence in his ability and the 
Cou nsel. Read. 
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trend based on the s elf'-confidence s cores s howed D .  H. 
to actually los e coni'idence. Thus a mood during the 
tes ting s i tuation may have been res ponsible for D .  H. 
seeking change and yet not have con:fid ence to adjus t to 
the s i tuation. This apparent contradic tion may be due t o  
the inherent weakness of' all ps yc!i ological tests , that 
being that moods do have· some degree of affe c t  on the out 
co� of' the tes t score s .  
Ca1if'ornia Psyc hological Inventory 
The California Psychological Inven tory ( CPI ) 
included 18 s cales grouped into four categorie s .  The 
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me an s tandard score on each s cale was 50 with one s tandard 
deviation equal to 10 points . 
The s cales on which the pre- and pos t-tes t scores 
dif'f'ered more than 10 points were Capacity for Statu s ,  
Social-Pres e nce, and Ps ychological-Mind edness. ( s ee 
Figure J.4} . 
The d ecrease on the Capacity for Status scale 
would indicate that D .  H. had become more apathetic, s hy ,  
and s tereotyped i n  his thinking. " Th e  scale at·tempts to 
measure the personal qualities and attributes which under-
. 8 lie and lead to s tatus . "1 However, it is important to 
note that both scores f'all within one s tandard deviation 
of the m ean or in that area associated with normalacy. 
IO'Harrison G .  Gough, Calif'ornia Psychologj.cal 
Inventor..z, (Palo Alto: Consulting Psychologists Pre s s ,  
fnc . ,  ·i965) 1 P o  10. 
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The Social-Presence s cale also stayed within the 
"normal" range, ·but it  too showed a decrease between the 
two s cores . This scale was , 11to assess factors such as 
poise, spontaneity, and self-confidence in personal and 
s ocial interac tion . "19 A low-score would be indicative 
of s omeone who was delib_erate, patient, s el1'-res tra1ned, 
and unoriginal in his thinking as oppos ed to· a high-
scorer who is described as clever, enthusias tic, imag�na-
20 tive, s pontaneous and talkative . As was noted, D.  H. • s  
trend from pre- to pos t-tes t was in the direction of a 
lower score. 
Psychological-Mindednos s was the third area which 
showed a varianc e of 10 points or more . The trend for 
this s cale was also downward, indicating that D.  H. had 
become more apathetic, cautious,  and unassuming. D .  H. , 
as a result of the training, had moved toward being 
overly conforming and conventional as portrayed on the 
21 
Psychological-Mirrledness scale . 
The lowest standard score on both the pre- and 
pos t-tes t was on the Dominance scale . The purpose of 
the. s cale was , " to ass ess fac tors of leadership ability, 
dominance,  persis tonce, and social initiative . 022 
19Ibid . 
20Ib1d. 
21 Ibid . ,  P•  11. 
22Ib1 d . ,  p. 10. 
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A low s c ore would be indicative of someone who was 
retiring, inhibited, indifferent, and unassuming. A 
person who scored low would avoid tense s ituations and 
23 
decis ions , and lack in s elf-confidenc e .  
A second scale which remained quite low on both 
tests was Sociability. This scale was es tablished to, 
"identify persons of outgoing, s ociable, partic ipative 
24 temperament. " A low-score would indicate s omeone who 
was quiet,  submissive,  and overly influenced by others ' 
reactions and opinions . 25 
The highest s c ore on both tes tings was on the 
Femininity s cale. A high-scorer on the Femininity s cale 
would be described as appreciative, patient, gentle, 
moderate, and sinc ere . 26 I t  would indicate D. H. would 
be respectful and behaving in a conscientious and sympa-
27 
thetic manner. 
The C PI showed a great majority of D.  H.  1 s  s c ores 
within one s tandard deviation of the mean, with about an 
equal dis tribution of scores below and above this point 
(see  Figure 14' ) • All s cores which varied more than 10 
23Ibid. 
24rbid. 
25rbid. 
26Ib1d. , P •  11. 
27Ibid. 
/," 
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points from one test to the next did s o  i n  a decreasing 
manner. 
Appendix E contains the 18 s cales grouped in four 
categories with pre- and pos t-tes t raw scores and standard 
s cores for each s cale. 
�iinnes ota }fu,l tiphas ic Pers onali,ty Inventory 
The Minnesota Hultiphasic Pers onality Inventory 
(MMPI ) was s cored on the 13 basic scales and the five 
s tandard 11k" corrections :for defensiveness were made . 
Bartling28 described the 11k11 corrections for de.fensiveness 
as being, 
• • • probably the mos t  important of the vo.lidi ty 
s cales and was developed to measure tes t taking 
attitude, pers onal de.fensiveness , and faking good 
and bad. It is used as a suppressor variable 
with .five o.f the basic s cales . Sys tematic error 
is suppos edly measured with ' k '  and then corrected 
for on five scales . 
The M}lPI scales have a mean T-score o.f 50 with 10 points 
being the equivalent o.f one s tandard deviation. 
Statistically the MHPI prof'iles showed ess e ntially 
little change in the personali ty characteristics measured. 
Only one s cale ,  number two, showed a change ( ind'rease )  
from the pre- to post-test of 10 points or more . HowevE)r, 
before discussing the individual scale s ,  it should be 
emphasized that there was a great deal o.f interaction 
28s tatements by H .  Bartling, Acting Director, 
Couns eling and Tes ting Center, Eas torn Illinois Univers ity, 
June 30, 197 1 .  
between scale s .  11Blevated individual s cales take on 
entirely differoµt m;, anings depending on elevation of 
other scales . n29 
Even ti1ough very little change was noted from pre -
to post-test,  the fact that D.  H. s cores were always 
elevated above the normal would sugges t  that s ome discus­
sion o.f the various s cales is  warranted. 
The scale .for Depression (D) , number two, was 
symptomatic of depression. Scores on it s erved as sensi-
79 
tive reflectors o.f current mood and thus this was probably 
the leas t s table of the scales .  It dealt with a lack o.f 
interes t in things , apathy, denial of happiness,  and 
pers onal worth. JO 
Scale number .four, Psychopathic Deviant ( Pd ) ,  
measured pers onality characteristics o.f amoral and asocial 
nature . Elevation might indicate i nability to profit or 
learn by past expe1•ienc e ,  emotional shallowne s s ,  (particu­
larly in sexual display } ,  and dis regard .for customs and 
mores . 31 
The scale .for Masculinity-Femininity (mf ) ,  number 
(,; 
.five, was designed to measure sexual invers ion, but is 
not a reliable s cale ·.for this .  Lack of subtlety i n  the 
29statements by H .  Bartling, Acting Director, 
Couns eling and Testing Center, Eastern Illinois Univers ity, 
June 25, 1971. 
)Oibid. 
3libid . 
items contributed to ease of faking on this scale. 
Generally bigh-s�orers are characterized as sensitive, 
prone to worry, and ae� thetic in interests . The s cale 
for Masculinity-Femininity was one of the top two s cales 
in eieva ti on for the college male population. 32 The nor.ms 
for the MMPI were bas ed on people of varied backgrounds . 
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A generalization based oh subjective methods often accepted 
by psychologists and counselors who use the MMPI fre-
quently was that the mean for mos t  college males would be 
above 50. Thus D.  H. • s  elevated s core was not as unusual 
or as far from the college male 's  mean as it first appeared. 
However, ' there are no known norms for college males on 
this or any other scale . 
The s cale for Psychas thenia ( Pt ) , number s even, 
is rarely used today. Psychas thenia was des igned to 
measure the extent of abnormal fears , _  worry, di.fficulty 
in concentrating, and difficulty in making decisions . It  
correlated very highly with scale eight and with anxiety 
s cales . 33 
Scale eight, Schizophrenia ( S c ) ,  measured bizzare 
e: 
or unusual thoughts or behaviors, family relationships, 
sexual adjustment, impulse control,  and fears and worrie s .  
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It was one of the 1ongest s cales in  the basic group, and 
the s cale into which. the most work was put in derivation. 3
4 
The las t s cale worthy of IMntion was the Social 
Introversion-Extroversion (S i ) ,  or scale zero. Tho s cale 
was developed using only females , and was for measuring 
social introversion. Elevated s cores were indicative of 
a tendency to withdraw - from social activity and were 
reflected in attempts to handle conflicts by getting away 
from other people. 35 
In looking at all 26 of the lvIHPI s cales ( s ee 
Figure 15) ,  it was evident that D. H. scored above the 
mean on all but two scale s .  On over half of the s cales 
D. H .- was greater than one s tandard deviation above the 
mean. 
Some general interpretations about D .  H. that 
might bo bas ed on these high scales were as follows : 
"s ensitivity, aes thetic interos ts , prone to worry, lacking 
confidence, general insecuri ty, indecisive, conflicts 
around home life, lack of effectiveness in relating to 
. 36 members of the opposite s ex. " 
c 
Thes e areas were apparently unaffected by the 
12-week jogeing program. Appendix F has the 13 s cales,  
.341bid. 
35Ibid. 
36s tatements by H .  Bartling, Acting Director, 
Counseling and Testing Center, Eas tern Illinois Univers ity, 
June 8,  1971. 
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pre- and post-te s t .  raw s core s ,  and T-scores for the sub j ec t  
on the 11HPI • 
III.  SUMMARY 
A cas e s t1Jdy was us ed to measure D. H. • s  physiological 
and p s y ch ol·ogical. responses to a 12-week progress ive jogging 
program . The s e le c ted p);l.ys iological parameters u s e d  to 
obtain D .  H.  ' s  re·s pons e s  t o  the j ogging program w ere 
basal n� tabolism, anthropome tric meas urements , circulo-
respiratory functi ons , and performance me asurements . 
Thos e J'.B ychological parameters s e lected to measure D. H .  • s  
respons es were the Adjec tive Check Lis t, California 
Psychological Inventory , and the Minnes ota Mul tiphas ic 
Personality Invento ry .  
The BMR determined by a 10-minute cJ.os ed-clrcuit 
bas al metabolic rate examination revealed that D. H .  was 
incons i s tent� in the number of calories required for func-
tioning in a basal s tate . This undoubtedly was due to the 
many uncontrollable variables ( i . e .  thou ght proces s es ) 
". 
which af�e c t  a �iR. 
The anth..r�opome tric measurements all decreas e d  
during the s tudy. The degree to which the measurements 
decreased was not. great. This was probably due to the 
slow beginning in terms of work load, because of fear of 
injury which would have ended the s tudy and D. H .  ' s  
chances of improving his physical fitne s s .  
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D. H. • s  trend in his circulorespiratory function 
was an incroase in both maxinrum pulmonary ventilation 
and maximum oxygen consumption. This was objec tive 
evidence of improved circulorespiratory conditioning. 
Also the length or time D .  H. was capable of running on 
the treadmill tes ts of similar design, exemplified the 
improvement in his circulorespiratory condition. The 
daily digital heart rates and those monitored by telem3 try 
during maxinrum effort on the treadmill runs , showed the 
heart to be capable of hand.ling greater work loads with 
a lower heart rate . This was especially evident in the 
comparison of the T2 and T7 
treadmill tests where the 
trained heart (T
7
) had fewer beats-per-minute during simi­
lar work loads, was capable of sustaining the effort for 
a longer period or time, c ould 1\l nction at near maximum 
levels for a longer period of time , had greater recovery 
in terms of fewer beats-per-minute in the first 30 to 60 
second period of recovery, and was ne arer to a res ting 
level than the untrained re art. ( T2 ) after four minutes 
of recovery. This best exemplif'ied the affect of the 
i.· 
training program on D .  H. ' s· circulores piratory condition. 
General phys ical fitness was shown to improve 
by D .  H. decrea.si ng the time required to run onci mile and 
two mile dis tanc es,  as well as his increasing the nunlber 
of 220 yard laps run or walked in 30 minutes . 
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Psychological Parameters 
The Adj e.ctive Check Lis t s howed D .  H .  to be normal 
on most of its 24 scales . However on the ACI,, the trend 
was toward below normal scores on those s cales that were 
not w i thin normal range. The low-score on the self­
confidence s c ale was certainly in contras t with tho tre­
mendous improvement on the Change scale. This is  probably 
best explained by the fact that moods do affect the out­
come of these tests , and D .  H .  was an extremely moody 
indiv;idual by pers onal obs ervation and his own admittanc e .  
The scales which did show chane;e greater than one s tandard 
deviation were Lability, Pers onal Adjus tment, Hetero­
s exuality, Autonomy, and Change . 
The California Psychological Inventory showed 
D .  H .  as being mos tly normal on its 18 scales , with the 
scores falling outside of the normal range being almost 
equally divided between high and low score s .  The s cales 
which did show tho equivalent of one s tandard deviation 
of change were Capacity for S tatus, Social-Presenc e ,  and 
Ps ychological-Mindedne s s .  
The Hinnes ota Multi phas ic Personality Inventory 
also showed D. H. as beins mostly normal . However in 
contras t to t.�e ACL, all s cores which d.id not fall within 
the normal range, were above the normal range . That is , 
there were no scores below normal on the MMPI s cale s .  
Only one scale, Depress ion, showed a change rrom the 
pre-training to post-training tes t of 10 points or one 
standard devia·tion. It s hould be noted that the low 
score ( i . e. He terosexuality s cale ) on the ACL des cribed 
the s ame type of individual as the high score ( i . e .  Femi­
ninity scale) on the CPI and MMPI ( 1 . e .  Masculinity­
Femininity s ca1e ) .  
In general , all three tools depict the subject as 
a very complex individual vhose a.tti tudes were basically 
unaff"ected by a 12-week jogging program. 
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CHAPTER V 
SUMMARY 
I .  SUMMARY 
A case s tudy was used to measure the effects or 
a 12-week progressive jogging program on s elected physio­
logical and ps ychological parameters .  The physiological 
parame ters were the f'ollowing : basal"' r:ietabolism, anthro­
pometric measurement s ,  cardiorespiratory .function, and 
per.formance runs ; the psychological evaluative ins truments 
for measuring personality changes were The Adjective Check 
List, California Psychological Inventory, and Minnesota 
Multiphasic Personality Inventory. 
The subj ect was 28. 3 years . The initial weight 
was 109.09 kilograms and his height 181 centime ters . 
n. H. had lad a sedentary li.fe and had an obesity problem. 
The training program was composed o.f 64 training 
s essions consisting o.f aerobic walklng-jogging performances 
us ing an interval � tilod. The subject began ve'f!y con­
s ervatively by alternatively jogging 55 yards and walking 
165 yar ds .  The training phase o.f the study culraina tod 
63 s ession.s later with D .  H. jogging three miles averaging 
10 minutes per mile without rest intervals . 
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I I .  CONCLUSIONS 
The s tudy revealed there was a noticeable loss 
in body weight and los s es in all anthropome tric measure­
ments obtaine d. An improvement in several aspects of 
ci rculorespiratory function was also noted. The ps ycho­
logical testing revealed inconsis tent respons e s  resulting 
from the sub j ec t ' s  complex pers onal ity. 
Bas e d  on thes e  findings , the f ollowing conclus ions 
appear war�anted. The jogging program as performed in 
this case s tudy did bring about phys iological changes in 
D .  H. The changes were not as great as desired, but were 
in a des irable di1•ection for this sub j e c t .  Though there 
were s ome favorable psychological changes shown on s ome 
s c ales of the psychological t e s ts , the jogging program 
as performed in the s tudy  had a negligible roeasureable 
af'fect on the pers onal ity charac teristics of the s ub j e c t .  
I I I .  RECOHMENDATIONS 
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Because of individual res pons es to various training 
progi�.ms , numeroun in depth s tudies should be perforrood 
on obese subje cts . These s tudies need to resea�ch the 
reas ons for s ome individuals having greater phys iological 
and psychological changes than others who follow a very 
s irailar training program. 
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APPE'NDIX 
Day Date 
1 2/16 
2 2/18 
3 2/19 
4 2/20 
5 2/21 
6 2/22 
7 2/23 
8 2/24 
9 2/25 . 
APPEllDIX A 
TRADHNG ROUTINE FOR 
TITE 64 TRAINING SESSIONS 
Des cription of H.R.  H . R. Aft. 
H . R. • 
Aft. Miles Training B-4 15-30 60-75 
walk one mile/jog 55 27 
walk 165 (18 sec . )  
31 21 2 
for one mile 
jog 55 walk 165 25 33 23 2 
for two miles 
j og S5 walk 165 for 24 39 28 2 
one mile/jog 55 walk 
110 f'or one mile 
( 20 s ec . )  
j og 55 walk 55 for 25 40 25 2 
two miles 
jog 1 (220 ) walk 1 26 
( 1 : 15 )  for two miles 
41 35 2 
jog 2 ( 1 : 35 per) 29 44 34 2 
walk one for two miles 
T2 TreadM111 tes t/ 2� jog res t of 2t miles & 
jog 2 { 1 :40 per) walk 27 40 31 3 
2 for three m.iles 
jog 3 walk l for two 27 42 31 2 
miles 
-
Weight 
240 
239 
238 
241 
239 
240 
235 
236 
238 
·The j og 55 refers to yards , as does the walk 165 . The jog 
1 etc . rerers to l lap which is 220 yards on the indoor 
track. Heart rates are all 15 s econds i n  duration. 
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APPENDIX A ( continued) 
H.R . H.R . 
Day Date Des cription of H . R .  Aft. Aft. Miles Weight 
Training B�4 . 15-30 60-75 
10 2/26 walk-jog warm-up for 25 41 36 2� 238 
one mile/one mile for 
time/cool down � mile 
11 2/27 j og 3 walk 1 for 
three miles 
12 2/28 jog 4 walk 1 for ·41 34 2� 238 
2! mil.es 
1 3  3/1 j og 5 walk 1 for 26 42 33 2� 238 
21-- miles 2 
J.4 . 3/4 jog 1 walk 2 twice/ . 26 42 32 3 236 
jog 3 walk 1 
15 3/5 performance run two 
miles/ jog 5 walk 2 
25 43 33 3 238 
16 3/6 jog 8 walk 1/ j og 7 24 47 36 3 237 
walk 1/ jog 6 walk 1 
17 3/7 jog 8 walk 1/ jog 7 22 41 34 3 237 
walk 1/ jog 6 walk l 
18 3/8 j og 9 walk 2/ joe 7 40 34 3l 238 
walk 2/ jog 3 walk 1 
19 3/9 Td Treadmill tes t/ 25 41 32 3 237 
j g total of three 
miles & 
20 3/10 jog 9 walk 2/ jog 7 25 41 34 3� 236 
walk 2/ jog 4 walk 1 
21 3/11 jog 7 walk 2/ jog 7 21 41 29 2� 233 
walk 2 
22 3/12 performance run for 26 42 35 2� 231 
30 mirrutes 
23  3/13 jog 12 walk 2 twice 
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APPENDIX A ( continued) 
H . R .  R . R .  
Day Date Description of H . R .  Af't. Aft. Miles Weight 
Training B-4 15-30 60-75 
24 3/14 jog 12 walk 2 twice 
25 3/15 j og 7 walk l three 23 43 34 3 237 
times 
26 3/16 880 1 s  s ix times 22 44 36 3 234 
El. 3/17 440 1s ten times 20 44 35 2i 234 
28 3/19 performance run 28 l 232 
:for l mile 
29 3/21 j og 2 miles/walk 4J+O/ 23 37 23 
2J 233 - jog three-:f ourths 
of mile 
30 3/22 bicycle ergome ter for 
7i miles at 12 miles 
23 39 30 234 
per hour 
31 3/24 walk l/ jog 5/ walk 1 24 
3 
234 
r+ 
.32 3/25 walk 1/ jog 7 23 40 27 l 231 
J2. 3/26 walk 440 j og l mile 23 30 31 l 231 
Jl! 3/29 walk 440 jog l mile 22 39 21 l 231 
. .  
J2 3/30 jog l mile/ walk 4J+O/ 24 36 28 it 230 
jog 440/ walk 440 & 
.l§. 3/31 jog 2 miles 40 31 2 231 
37 . 4/1 jog 21 22 44 38 3 233 
38 4/2 per.f ormance run for 21 45 38 3 233 
two miles 
39 4/3 walk l jog 7/ walk l 25 44 l� 231 
jog 2 
An underlined number (i. e .  26) refers to outdoor s essions 
where 4 laps equals a mile. 
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APPENDIX A ( continued ) 
H. R. H.R. 
Day Date Des cription of H . R .  Aft. Aft. Miles Weight 
Training B-4 15-30 60-75 
40 4/5 jog 7 walk 1/ jog 3� 
walk 1 twice/ jog 7 
50 39 3 230 
41 4/6 14 . treadmill test l! 230 
42 4/7 walk 1 jog 7 24 44 37 1 231 
!Ll. 4/8 road course #1 22 44 36 3 229 
k!I:' 4/10 cover dis tance 
5 miles 
of 5 
!1:2. 4/12 road cours e #1 . 25 41 31 3 228 
46 4/13 performance run of 25 46 37 � 228 JO minutes 
47 4/14 run for 10 minutes 24 41 34 2 228 
twice with walk 2 
between the 10 
minute sess ions 
M 4/15 bike ride on own for 
10 miles 
112 4/19 road course #1 24 40 3 224 
50 4/20 performance tes t for l 226 
one mile 
51 4/21 jog for 2 miles 
(Fartlek) 
2 228 
52. 4/22 �og f'or f miles 21 43 35 3 226 
Fartlek 
53 4/23 T5 treadmill tes t l� 
54 4/26 road course #1 22 42 34 3 226 
22. 4/27 two miles cross 21 
country (Fartlek) 
4J. 36 2 225 
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APPENDIX A (continued) 
.H .R.  R . R  • 
Day Date Description of' H.R.  Af't. Aft. Miles Weight 
Training B-4 15-30 60-75 
22 4/28 jog l/walk 440{ j ogi-/ 20 43 38 3 226 
walk 220/ jog 2 walk 
220 j og l 
21 4/29 j og 1 walk 440/ jog � 20 41 36 2� 226 
walk 220/ jog 1 
� 4/30 jog li in A.M. 3 225 
jog 12 in P.M. 
2.2 5/1 golf' course 23 43 32 2 225 
6 0  5/3 performance. r un 22 45 32 2 225 
of two miles 
61 514 T
R 
treadmill test 3 226 
a d golf course 
6 2  5/5 golf course 23 42 32 2 226 
� 5/6 golf co urs e 24 41� 33 2 226 
64 5/7 per:fo rmanc e run f'or 24 44 33 3 226 
JO minutes 
APPENDIX B 
CALCCLATION OF VENI'ILATION, 
co2 PRODUCTION AND 02 CONSUMPTION 
GE yrs . HT 
ODE ( Identification) 
ITT.MONARY VENfILATION . 
a. Meter Terr. p ?  oc 
D. PBar mmHg . 
.. ::>TPD Fac1:or ( NChllOJ . 
. Meter Factor 
• . Vol.. 2 at Time: 2 
• VoL 1 at Til:!:e. 1 . 
g. A Vol. /A Tirr.�(mi:l. ) 
�. \t E = c x d x g 
t:ARBDON DIOXIDE PRODUCTION 
�. co? Reading (LB-1) % 
�. L I mi� = 2h x 3a /100 
. _, 
� . gm . /min.= 3b x L9769 
::c::a •. --
M. co2 (ml /Kg/min) = 
3b x 1000 
Bdy .. Wt in Kg . 
OXYGEN-CONSill'lPTION 
a .  02 Beckman ( E 2 )  Frac tion 
b. 
3 
02 fr om Formula 
c .  "Trl!e 0 • : 2 ( Nomogram ) 
- d :·--L-· / mi!1 = ·· 2h x 4c ; · 1 0 0  
e .  g!D../m:..n o  4 d  x 1 �q.LYU 
f. 02 (ml/Kg/mi:-.) -
4d x 1000 
Bdy. Wt. in 
lESPIRATORY QUOTIENf(R., Q . )  
from No�1ograrn 
�te. : 1 liter of 02 Consumed 
equals approximately 
5 cal ories burned 
Kg . 
· cm. WT 
-
100 
Kg . BODY SURFACE 
2 
M 
-
-
' 
-�-- - · 
·- --
� 
' 
- -- .. ·--· --
-
---
!l 
Date 
2/17 
2/1� 
2/24 
APPENDIX C 
TYPES OF FOOD AND DRI1lK ,  NUMBER OF SERVINGS DURING 
MEALS AND SNACKS ON THE WEDNl.!."'SDAYS AND THURSDAYS 
THROUGHOUT THE INVES'I1IGATION 
Bre a'ki' as t 
2 hard e ggs/ 
2 strips bacon/ 
2 pieces toast/ 
2 glas s e s  milk/ 
l sro. glass of 
tomato juice 
none 
2 hard eggs/ 
1 piece toas t/ 
3 strips bacon . 
2 glasses milk/ 
1 s:m. glass 
tomato juice 
Lunch Dinner 
l bowl chili/ 1 cup of peas 
6 crackers/ and c arrots/ 
l bowl 4 inch square 
lettuce with pumpkin pie 
french dres s - with whipped . 
ing/ l cup of cream/ -! cup 
pea sala<ll 2 mashed potatoes 
s lices chees e/ 2 pieces chick-
1 cup corn enl 2 glas ses 
curls/ 2 kool-ade 
glasses of 
kool-ade 
2 che ese- . 2 pieces roast 
bureers/ l beef/ 1 bag oi' 
cup mashed french fries/ 
potatoes with t deviled egg/ 
eravy/ l sweetr 1 bowl lettuce 
pickle/ 2 with french 
glas ses kool- dressing/ l 
ad e cup black 
coff'ee 
1 cup sauer- none 
kraut/ 1 cup 
tuna cass erole/ 
1 cup lj_me 
jello with pear 
hal.f / i cup cole 
s law/ 1 glas s 
kool-ade7 1 cup 
black co.ff ea 
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,, 
Snacks 
l hot dog/ 
1 bag 
pretzels/ 
l glass 
punch 
1 nes tlo ' s  
candy bar/ 
1 s traw-
bE>rry milk 
shake 
none 
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APPENDIX C ( continued) ·  
Date 
2/25 
3/3 
3/4 
Breakf'as t 
l bowl cereal/ 
2. glasses  milk/ 
1 sm. glass 
pineapple juice 
none 
none 
3/10 none 
Lunch 
� cup cottage 
cheese/ pine­
apple ri ng/ 2 
pieces roast 
beef/ l cup 
boiled car­
rots/ 5 oz. 
butterscotch 
pudding/ cup 
black coffee 
Dinner 
cup cottage 
cheese/ � 
peach/ cup of 
breaded mush­
rooms/ 1 ham­
burger/ cup 
boiled carrots/ 
cup creamed 
corn/ l bort1l 
lettuce dry/ 
cup black coffee 
1 glass kool-ade 
S nacks 
cup black 
coffee · 
2 barbecues/ none 
1 cup s paghetti/ 
�· cup cottage 
chees e/ cheese 
with pineapple 
ring/ 2 glasses 
milk 
none 
1 cheese- 1 bowl combi- 2 packages 
burger/ 1 platenation s alad of peanut 
spaghetti/ 1 dry/ t cup au butter and 
apple/ 1 large gratin pota- crackers/ 1 
glass milk toes/ l cup 12 inch 
s paghetti and pizza/ l cu p 
meat balls/ 1 hot chocolate/ 
cup corn and l orange soda 
lima beans/ fa 
2 cheese­
burgers/ 2 
bags french 
fries/ 1 · 
milk shake 
_ cup j el.).o/ 2 
glass e s  kool­
ade 
� cup s callop l orange 
potatoes/ 2 s oda 
slices ham/ l 
pie c e  choc. 
cream pie/ � 
cup cottage 
cheese/ 2 din-
ner rolls/ 1 cup 
corn/ ·2 glass es 
milk 
Date Breakfas t 
3/11 none 
3/17 none 
3/18 none 
3/24 1 orange 
s oda 
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APPENDIX C (continued) 
Lunch 
none 
l bowl of 
lettuce with 
paronesan 
cheese and 
mus tard/l 
roast beef 
s andwich/ � 
cup s tewed 
toma toes/ 2 
glas ses milk 
none 
l cheese-
burger/ 1 
pronto pup/ 
l bag 1'rench 
1'ries/ 1 din-
ner roll/ 1 
orange drink 
Dinner Snacks 
J.. 1-3 oz. 2 sm. 
pepperoni choc. bar/ 
and s ausage 
pizza/ 2 
3 peps is 
peps is 
1 porlc chop/ cup black 
t cup au coffee 
gratin pota-
toes/ � cup 
je llo/ i cup 
cottage cheese/ 
2 rolls/ 2 
radishe s/ � cup 
pe as/ � cup 
waldorf s alad/ 
2 glasses kool-
ade 
1 hamburger/ 1 s nickers 
1 fish s and- candy bar/ 
wich/ l cup 
breaded mush- corn 2 dips 
1 ba7 pop 
rooms/ 1 cup butter pecan 
cottage chees e/ ice cream/ 
! peach/ 2 1 orange 
glasses ic ed s oda 
tea (unsweetened) 
2 pieces of none 
fried ch�cken 
1 cup macaroni 
cheese/ � c7 
green beans 
1 a�le/ l' 
orange s oda/ 
1 glass kool-
ade 
Date · 
3/25 
3/31 
--4/1-
4/7 
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APPENDIX C ( continued) 
.Breakfas t 
none 
l glazed 
doughnut/ 
1 bowl ric e  
crispies/ l 
piece toas t/ 
2 glasses 
milk/ 1 glass 
pineapple 
juice 
--2--glass es skim 
milk/ l glass 
tomato juice 
none 
Lunch· Dinner Snacks 
1 pie ce corn 1 bowl of' t cookies 
bread/ l cup lettuce/ with peanut 
ravioli/ � Italian dress- butter) 
cup peas/ � ing/ � cup mac-
cup bu tter- aroni s alad/ 1 
scotch pud- cup mixed vege-
ding with tables/ 3 sm . 
whip cream/ 2 sweet potatoes/ 
glass es kool- 1 cup ham/ 2 
ade glasses milk 
2 hot do7s 2 cups tuna 1 orange 
arid buns 1 casserole/ 3 s oda/ 1 
sm. bowl sm. biscuits/ butter 
onion s oup/ l glass iced pe can 
6 :.cr-ackers/ tea milkshake 
1 cup s auer-
kraut/ 1t cup 
pea salad/ 3 
glasses skim 
milk 
ice cream 1 cup beef 
s tew/ � cup 
_,l __ lo.r�e slice ham/ 2 cup au cone 
gratin potatoes/ cottage 
cheese/ 1 l bowl le ttuce 
pinefple with Hussian 
ring � cup dress ing/ � cup 
· - -banana pud- --green beans/ � 
ding/ 2 . cup f'ruit cock-
glass es kool- tail 
- - ade & 
l� cups seal-
loped corn/ 1 
l piece roast 
beef/ 1 cup 
bowl lettuce mashed pota-
with Italian toes/ grave/ 1 
dressing/ t cup bowl lettuce 
ham salad/ 1 with Russ ian 
cup tomato sou�ressing/ 1 
4 crackers/ 2 ice cream cake 
glasses of skim ring/ 2 
milk glasses kool-
ade 
1 apple 
APPENDIX C ( continued) 
Date Breakfas t 
4/8 none 
4/14 
4/15 
2 pieces bacon/ 
l piece toast/ 
2 hard eggs/ 
l glas s toroa to 
juice/ 2 glas ses 
milk 
none . 
4/21 none 
4/22 none 
4/28 none 
Lunch Dinner 
none none 
2 barbeques/ 1 plate spa-
1 slab let- ghetti/ 2 
tuce/ 1 apple/ pieces rye 
t cup rice bread/ 1 
pudding/ 1 cup s trawberry 
sukiyaki/ � milkshake 
cup mixed vege-
tables/ 2 
glass es kool-
ade 
2 cheese- l s ausage 
burgers/ 1 bag pi zza/ l 
french fries/ pepsi 
1 orange soda 
l doughnut/ 
20 o z .  milk 
1 med. pizza 
1 pepsi 
1 cup cooked l ro as t  beef 
carrots/ l s andwich/ 2 
cup beef pot cups ·rrench 
pie/ � cup frie s/ 1 
pu<id ing/ i bowl toss.e d  
cup cole s law/ salad with 
2 glas s es · skim Thous and 
milk/ 1 glass Is land dres -
kool-ade s ing/ 1 piece 
pie- 1 pepsi  
. l cup green none 
beans/ mush­
rooms/ � cup 
cottage cheese/ 
2 barbeque san::l­
wiches/ 1 ice 
cream s andwich/ l cup corn curls/ 
2 ,cup potato 
salad/ 2 glasses 
skim milk 
t: 
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Snacks 
. .  
none 
none 
none 
none 
1 orange 
s oda 
none 
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APPENDIX C { continued) 
Date 
4/29 
5/5 
Break.fas t 
none 
2 pieces too.sy 
1 bowl cereal 
2 pieces bacon/ 
� doughnut/ 2 
glas s es mi lk/ 
1 glass tomato 
juice 
5/6 none 
Lu nch Dinner Snacks 
1 piece meat- 2 chees e - 1 candy 
load/ 1 slic e  burgers/ 1 bar/ 2 
bread/ � cup bag french orange 
potato s al ay fries/ 1 sodas 
1 cup jello strawberry 
2 glas ses shake 
mi lk 
l cup bu tter- l roast beef 2 beers 
scotch pud- s·andwich/ 1 
ding/ � cup cup french 
pe as an<l ca� fries/ 2 rolls/ 
rots/ 2 s loppy � cup bean 
j oes/ 2 glas- salad/ 1 s traw­
s es skim milk berry milk 
shalre 
1 pie ce meat 
loaf/ 1 cup 
corn/ -� cup 
cottage chees e/ 
2 glass es choc . 
milk 
APPENDIX D 
D. H .  1 S  RAW SCORES AND STANDARD SCORES FOR EACH SCALE 
OF. THE ADJECTIVE CHECKLIST ON THE PRE- AND POST-TRAINING TESTS 
Scales Pre-Training Test Raw StanaarCI 
Pos t-Training Test  
Raw Standard 
Score Score Score Seo.re 
Number Checked 83  46 77 44 
Favorable 33 37 32 36 
Unfav·orable· 8 55 4 47 
De.fensiveness 10 40 7 34 
Self-Confidence -1 32 -5 24 
Lability 2 36 7 52 
Personal-Adjus tment 8 44 3 33 
Achievement 3 39 0 34 
Domina.nee -3 34 -2 35 
Endurance 2 45 -2 38 
Order 2 41 0 38 
Intraception 9 44 8 42 
Nurturance 19 55 &17 53 
A.ff ilia tion 16 46 12 38 
Heterosexuality -1 24 3 37 
Exhibition -8 32 -8 32 
Autonomy 4 54 -2 42 
Aggress ion -21 36 -21 36 
Change 1 36 11 66 
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Scales 
Succorance 
Abasement 
De.ference 
Counseling 
Readiness 
APPENDIX D ( continued ) 
Pre-Training Test 
Raw S tandard 
Score Score 
0 . 49 
6 61 
9 62 
4 69 
S tandard Score Mean is 50 
Standard Deviation is 10 
108 
Pos t-Training Test  
Raw S tandard 
Score Sc ore 
2 55 
10 70 
8 60 
0 6i 
APPENDIX E 
D .  H .  1 S  RA'd SCORES AND S TAlIDARD 
SCORI�S FOR EACH S CALE OF THE CALIPORNIA PSYCHOLOGICAL 
INVEMTOHY ON THE PRE- A:N"""D POST-TRAINING TES TS 
--··-··---
-- ---
S c ales Pre-Trai.ning_ Te s t  
Raw S tandard 
Score Score 
Dorainance 17 31 
Capacity ror S tatus 22 57 
Sociability 17 35 
Social Presence 40 61 
S e lf-Acceptance 21 55 
Sense of Well-Being 34 41 
Res ponsibility 27 42 
'8-ocialization -:36 - -_ .,_ , .  ·- 49-- -----·- -- -
Self'-Control 29 47 
Tole rance 26 54 
· ··· Good Impress-ion ·---i7 �--
_ _ .. C9rnmunali ty 26 _5-L_ __ 
Achievement via 26 47 
Co nf'orr.ii t y  
Achievement via 22 5a
· 
Indepe ndenc e 
Intellectual 38 47 
Efficiency 
Ps ycholo� ical- 12 54 
Hindedne s s  
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Pos t-Trainin_g_._Te s  t 
Raw S tandard 
S core S c o re 
17 31 
18 46 
. 18 37 
30 42 
21 55 
36 !�6 
28 44 
3 6  49 
28 46 
25 54 
17 45 
28 63 
27 49 
23 · 63 
38 47 
8 39 
Scales 
Flexibility 
Femininity 
APPENDIX E ( continued) 
Pre-Training Test 
Raw S tandard 
Score Score 
13 
. 27 
61 
78 
S tandard Score Hean i s  50 
S tandard Deviation i s  10 
110 
Pos t - Trainin� ���t 
Raw S tandard 
S c ore S c ore 
13 
27 
61 
78 
APPENDIX F 
D .  H. • S  RAW SCORES AND STANDARD SCORES 
.FOR EACH SCALE OF THE NHilfESOTA :MULTI PHASIC 
PERSONALI 'l'Y INVENTORY ON 'UIE PRE- AND POST-TRAINING TESTS 
S cales Pre-Trainin� Tes t  
Raw S tandard 
Score Score 
Validity ( L )  4 so 
Validity ( F )  7 60 
ValicU ty (K) 19 62 
liyPochondrias is { l )  13 S4 
Depress ion ( 2 )  25 70 
Bys teria ( 3 )  23 62 
Psychopathic 27 69 
Deviant ( 4 )  
Masculini ty- 49 106 
Feminini ty ( 5 )  
Paranoia ( 6 )  11 59 · 
Ps ychas thenia ( ? )  44 93 
Schizophrenia ( 8 )  38 80 
Hypomania ( 9 )  22 63 
Social Introvers ion-
Extroversion ( 0 )  
37 64 
; 
Standard Score Mean is so 
Standard Deviation is 10 
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Post-Training Te s t  
Raw S tandard 
S core Sc ore 
2 44 
7 60 
17 S9 
11 49 
29 8 0  
19 55 
28 71 
46 100 
12 62 
42 89 
(/ 
82 39 
20 58 
40 6·1 
V I TA 
HOWARD THOMAS BOWARD 
The write r was born Septembe r 24, 1945, in Lincoln, 
Illinois . He atte nd e d  Wes tern Ill inois Unlversity, Macomb, 
Ill inois .for und e re;ra d uate stud ies and in 1967 he was 
awarded the Bachelor ' s  of' S cience in Education degree. 
Durina the 1967-68 school year, he was empl oyed 
at Tri-Valley J unior H igh S chool, Ellsw orth, I ll inois, . 
where he taught physical ed ucation a nd he.al th, and coached 
baseball, basketball, an(l track. 
I n  1968 he e nte red the United States Army. While 
in the Army he rec e ived the foll owine; awa rds : O u ts tanding 
Traine e, 2nd Brigrade , Ft. Le ona rdwood, M is s ouri; S ol d ie r 
of the Honth, 2nd Battalion, 12th Br ig:rade ,  25th Infantry 
Division, Cu Chi, V ie tna m ;  National Def'ense Hedal; Bronze 
S ta r  for H e r itorious S e rvice; Vietna mese S e rvice Hedal; 
Bronze S tar £or Valor. An honorable dis charge was granted 
in 1970. (,: 
I n  September, 1970, he enrolled at Eas tern I llinois 
Unive rsity, C harles ton, Ill inois a.nd is cu rrently pursuing 
t he Haster of' S cience degree in Phys ical Educa tion. 
112 
